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IlosicHUTEILHAS 3aIIHCKA

Pabouas nporpamma mno yue6HOMY Kypcy «MaTtematukay ais 7-9 Ki1accoB COCTaBlieHa Ha
ocHoBe aBTOpckux nporpamm A.I'. Mepsmsik, B.b. [Homonckuii, M.C. Slkup mno anrebpe ans 7-9
KJIaccoB 0011eo0pa3zoBaTenbHbIX opranuzauui (Maremaruka: mporpammbsl 5-11 kmaccel. M.:
Benrana-I'pad, 2016) u B.®. byty30oB 1o reomerpuu mis 7-9 xinaccoB o01meo0pa3oBaTeIbHBIX

opranuzanuii (I'eomerpus. PabGouas mporpamma k ydeOHuky JI.C. ArtanacsHa u apyrux. 7-9

KJIACCHI: TOCOOHe I yUuTelel oommeoopa3osat. opranusanuii M.: [Ipocsemenne, 2015.).

I/I3yquHe MAaTEMAaTUKH OCYHICCTBIIACTCA 4YE€PCAOBAHUEM H3YUCHUA anre6p1>1 1 r¢OMCTpPHHU.

[Ipu cocraBiaeHun pabouell MporpaMMbl U TEMAaTHUYECKOrO IUIAaHUPOBAHUS B aBTOPCKYIO
pOrpaMMy BHECEHbBI H3MEHEHHUSI:

Ha M3y4YeHHME IUCUUIUIMHBI «Anrebpa» B 7-9 kmacce orBoaurtcs 306 yacoB (3 waca B
Heneno, 34 yuyeOHble Henenun), a He 315 yacoB (3 yaca B Hemento, 35 y4eOHBIX HEAENb), T.K. B

y4eOHOM IUIaHe IIKOJIbl 34 yueOHbIE HEAENW, CJeAO0BaTelIbHO, B pabouell mporpamme

YMEHBIICHO KOJIMYECTBO YaCOB HA 9 B oTIMUME OT aBTOpCKOﬁ IIporpaMmalI;

Ha u3yuyeHue nuciuIuinHbl «I'eomeTpus» B 7-9 kxiacce orBomutcs 204 yaca (2 yaca B
Hezaento, 34 yueOHble Henenn), a He 210 yacoB (2 yaca B Henenmo, 35 yd4eOHBIX HENelb), T.K. B

y4eOHOM IUIaHe MKOoibl 34 yueOHbIE HEAeNnW, CIeAOoBaTelbHO, B pabodueld mporpamme

YMEHBIIIEHO KOJMYECTBO YacOB Ha 6 B OTIMYKE OT aBTOPCKON IPOrpaMMBl;

7 Knacc
Hucnurnnuna «Anredpay JucuuminHa «I'eoMeTpusi»
Ne | Haumenosanue pasnena | Kon-so | Kos-Bo | Ne | HaumeHnoBanue Kon-Bo | Kou-BO
n\ | (Tembl) 9acoB B | 4acoB B | I\ | pa3jeina (TeMbl) YacoB B | YacoB B
i aBTOopc | paboueil | m aBTOpCK | paboueii
KoM nporpam ot nporpam
nporpa Mme nporpam Mme
MMe Mme
1. | JIuneitHOE ypaBHEHUE C 15 15 1 | HavanbHbie 10 10
OJTHOH TIEPEMEHHOMU F€OMETPUYECKHE
CBEJICHUS
2 Lensle BeIpaxxeHUs 52 52 2 | TpeyronbHuKH 17 17
3 | OyHkummn 12 12 3 | [MapannensHble 13 13
npsMble
4 | Cucrema TUHEHHBIX 19 19 4 | COOTHOIIICHHE MEKTY 18 18
YPaBHCHHI C IByMsl CTOPOHAMHU M YTIIAMH
HEPEMEHHBIMU TpeyTOTBHHKA
5 | IloBTrOpenue u 7 4 5 | [loBTOpenwue. 12 10
crcTeMaTH3aLus




y4eOHOro Marepuaia

Permenue 3agau

Bcero 105 102 70 68
8 Kiacc
Hucnurnnuna «Anredpay Hucuunnuna «I'eomeTpus»
Ne | Haumenosanue pasnena | Kon-so | Kos-Bo | Ne | HaumeHnoBanue Kon-Bo | Koiu-BO
n\ | (Tembl) 9acoB B | 4acoB B | I\ | pa3jeina (TeMbl) YacoB B | YacoB B
i aBTOpc | paboueil | i aBTOpCK | paboueii
KO nporpam ot nporpam
nporpa Mme nporpam Mme
MMe Me
1. | PauuonanbHbIC 44 44 1 | YerplpexyroJbHUKH 14 14
BBIPXKCHUS
2 KBanpaTHbIe KOpHHU. 25 25 2 | ITmomans 14 14
JlelicTBUTENIbHBIE YHCIIA
3 KBanpaTtueie 26 26 3 | [logoGuEbIE 19 19
YPaBHCHHUA TPEYTOJIbHUKH
4 | IloBropenue u 10 7 4 | OKpyXHOCTb 17 17
CUCTEMaTH3aIUs
y4eOHOro Marepuasa
5 | IloBTOpenwue. 6 4
Pemrenue 3agau
Bcero 105 102 70 68
9 kiacc
JuctumnnuHa « Anredpay» Hucrtunnuna «I'eomeTpus»
No | HaumenoBanwue paznena | Kon-Bo | Kon-Bo | Ne | HaumeHnoBanue Kon-Bo | Komx-Bo
n\ | (Tembl) YacoB B | 4acoB B | N\ | pa3fesna (TeMbl) 9YacoB B | 4acoB B
I aBTOpC | paboueil | i aBTOPCK | paboueit
KOU porpam oi porpam
nporpa Me nporpam Me
MMe Me
1. | HepaBencrtBa 21 21 1 | BexTopsl 8 8
2 KBagpatuunas 32 32 2 | Merox xoopauHAT 10 10




byHKIUS

3 DJIeMEHThI IPUKIIATHON 21 21 3 | CooTHOIIEHUS MEXIY 11 11
MaTEMaTUKU CTOPOHAMU W YyIJIaMH
TPEYTOJIbHUKA.
CkansipHoe
MIPOM3BEICHUE
BEKTOPOB
4 | YucnoBele 21 21 4 | InuHa OKpY>XHOCTH U 12 12
[10CJIe10BATEIbHOCTH IUIOMA/b Kpyra
5 | IloBropenue u 10 7 5 | ABmxeHus 8 8
cucTeMaTH3alus

y4eOHOTo MaTepuaia

6 | HavanpHble cBeneHust 8 8
U3 CTEPEOMETPUN

7 | O6 aKcuoMax 2 2
IUTAHUMETPUH
8 | [loBTOpeHwue. 11 9

Pemenue 3anau

Bcero 105 102 70 68

3a Tpu rosa Bcero 510 yacos.
Jnst peanuzanuu nporpammsl ucronb3yercss YMK no auciunnune «AnreGpay:

1. Mepanax A.I. Anrebpa: 7 kinacc: ydeOHHK IS y9anuxcs o01meoopa3oBaTeabHbIX
yupexxaennii A.I'. Mepamsik, B.b. [Tononckuit, M.C. SIxkup — M.: Benrana-I'pad, 2012-2016.

2. Mepanax A.I'. Anrebpa: IuIaKTHIECKHE MaTepUabl: 7 Kacc: MOCOOHEe IS yUaIuxcst
obmreoOpa3oBaTenbHbIX opranu3anuii / A.I'. Mep3mnsk, B.b. [lononckwuii, E.M. PabunoBuuy,
M.C. Axup. — M. : Benrana- I'pag. 2013-2016.

3. bynko E.B. Anre6pa: 7 xiacc: metoguueckoe nocodue / E.B. bynko, A.I'. Mep3nsk, B.b.
[Mononckuit, M.C. SIxkup. — M.: Bentana-I'pad, 2015.

4. Mepansak A.I'. Anrebpa: 8 Kitacc: y4eOHHUK [T yYaIInuxcst 00meo0pa3oBaTeIbHBIX
yupexxaennii A.I'. Mepamsik, B.b. [Tononckuit, M.C. lkup — M.: Bentana-I'pad, 2013.

5. Mepanaxk A.I. Anrebpa: TuaakTHUYSCKUE MaTepHabl: 8§ Kjacc: MOCOOHE JIS ydalluxcs
obmreoOpa3oBatenbHbix opranusanuii / A.I'. Mep3nsak, B.b. [lononckuii, E.M. PabunoBuuy,
M.C. Skup. — M. : Benrana- ['pad, 2013.

6. byuxo E.B. Anre6pa: 8 knacc: metonuueckoe nmocodue / E.B. bynko, A.I'. Mep3nsk, B.b.
[Monounckuit, M.C. Sxup. — M.: Benrana-I'pad, 2015.




7. Mepsanax A.I'. Anrebpa: 9 kinacc: y4eOHHK 15 ydanuxcs o01eoopa3oBaTeabHbIX
yupexaennid A.I'. Mep3msk, B.b. [Tonouckuii, M.C. Slkup — M.: Berrana-I'pad. (CoTtoBuTCs K
BBITTYCKY).

8. Mepanakx A.I. AnreOpa: qunakTHYECKHEe MaTepUaibl: 9 Kiacc: Mocooue s yJaluxcst
obmeoOpa3oBaTenbHbIX opranm3anmii / A.I'. Mep3nsk, B.b. [Tononckuii, E.M. PabunoBHY,
M.C. Axup. — M. : Benrtana- I'pad. (I'oTOBUTCS K BBIITYCKY).

9. bynko E.B. Anre6pa: 9 xnacc: metoguueckoe nocooue / E.B. bynko, A.I'. Mep3insk, B.b.
[Tonmouckwuit, M.C. Skup. — M.: Benrtana-I'pad. (I'0TOBUTCS K BBIMYCKY)..

Jns peanuzanuu nporpammel ucnosb3yercs Y MK no nucuunnune «I'eomeTpus»:

1. Teomempus: 7—9 kn. / JI. C. Amanacan, B. @. bymysos, C. b. Kadomyes u op. — M.:
Ilpoceewenue, 2004—2011.

2. Teomempus: pabouas mempaos: 7 xn. / JI. C. Amanacsan, B. @. bymysos, FO. A. Inasxos, U. U.
FOouna. — M.: Ilpocsewenu e, 2004—2011.

3. Teomempus: pabouas mempaos: 8 xn. / JI. C. Amanacan, B. @. bymysos, 0. A. I'nasxos, U. U.
FOouna. — M.: Ilpoceewenue, 2004—2011.

4. I'eomempus: pabouas mempaowv: 9 xn. / JI. C. Amanacan, B. @. Bymysos, 0. A. I'nazkoe, U. U.
FOouna. — M.: Ilpocsewenue, 2004—2011.

5. 3uB B. I'. I'eomempus: oudaxm. mamepuanvt: 7 k1. / b. I’ 3ue, B. M. Metinep. — M.: IIpocseewenue,
2004—2011.

6. 3uB B. I'. ['eomempus: oudaxm. mamepuansi: 8 k1. /' b. I' 3us, B. M. Meiinep. — M.: Ilpoceewenue,
2006—2011.

7.3uB B. . I'eomempus: oudaxm. mamepuanvi: 9 kn. / b. I' 3us. — M.: [Ipocsewenue, 2004—2011.



[Inanupyemble pe3y/ibTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

I/I3yquI/Ie MaTeMaTuKu CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO Yy ydamuxcsa JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX W MPECAMCTHBIX PE3YJIbTATOB 06yquI/151, COOTBCTCTBYIOIIINX Tpe6OBaHI/ISIM

denepanbHOTO  TOCYIAapCTBEHHOTO  00Opa3oBaTENLHOTO  CTaHAapTa OCHOBHOTO  OOIIEro

o0Opa3oBaHusl.

Jluunocmmuote pe3yiromamol.

1)

2)

3)

4)
5)

6)
7)

BOCIIUTAHUE POCCUHCKON I'Pa)KJaHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
OteuecTBY, OCO3HAHUS BKJIaJla OTEYECTBEHHBIX YUEHBIX B pPa3BUTUE MHUPOBOI
HAYKU;

OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH 00YUaOIIUXCs

K CaMOpPa3BHTHIO M CaMOOOpa30BaHUI0 Ha OCHOBE MOTHBAIMU K OOYYCHHIO H
MO3HAHUIO;

OCO3HAHHBIM BBIOOP M TOCTPOSHUE JANbHEHIICH WHAMBUAYAIBHOW TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPHEHTHUPOBAHUS B MHpe Mpodeccrii U MpodhecCHOHATBHBIX
NPEANOUYTEHUM ¢ YUETOM YCTOHUYMBBIX MMO3HABATENILHBIX HHTEPECOB, a TaK>KE Ha OCHOBE
dbopMUpOBaHUs YBaXKUTEIBHOTO OTHOIICHUS K TPYIy, Pa3BUTHE OIBITA Y4acTHs B
COIMAJILHO 3HAYUMOM TPY/IE;

YMEHHE KOHTPOJIUPOBATh, OIICHUBATh U aHAIM3UPOBATH MIPOIIECC U PE3yJIbTaT yUeOHOM
1 MaTeMaTUYEeCKOHN 1€ TeILHOCTH;

YMEHHE CaMOCTOATENIIbHO pPaboTaTh ¢ Pa3IUYHBIMH HMCTOYHHKAMU HHOOpPMAIUH
(yueOHBIe TOCOOUSs, CITPaBOYHUKH, pecypchl IHTEpHETA U T. 11.);

YMEHHE B3aUMOICHCTBOBATh C OJJHOKJIACCHUKAMHU B TIPOIIECCe YUCOHOM NeATEILHOCTH,
KPUTUYHOCTh MBILIJICHUS, WHHUIMATHBA, HAXOJYUMBOCTb, AKTUBHOCTH IMPU PEIICHUU
MaTeMaTUYECKUX 3a/1ad.

MeranpeaMeTHble pe3yJbTaThl:

1)

2)

3)

4)

NepBOHAYAIbHBIE TPEJCTAaBICHUA 00 HUAEIX M O METOoJaX MaTeMaTWKH Kak o0
YHUBEPCAIBHOM SI3bIKE HAayKH M TEXHUKH, O CPEICTBE MOJECIHMPOBAHMS SIBICHUN U
IIPOLIECCOB;

YMEHHE CaMOCTOSITEJIbHO OMNPEENATh LM CBOEro OO0y4YeHHMs M NpHOOpeTaTbh HOBBIE
3HAHMS, CTAaBUTh U POPMYJIUPOBATH Il ce0s HOBBIE 3a7jaul B yu€Oe, pa3BUBaTh MOTUBBI
Y MHTEPECHI CBOEH NM03HABATEIbHON JEATEIIBHOCTH;

YMEHHE COOTHOCUTb CBOM JACUCTBUS C IUIAHUPYEMBIMHU PE3YyJIbTATAMM, OCYILECTBIATH
KOHTPOJIb CBOEH JEATEIBbHOCTH B IIPOLECCE AOCTHXKEHHS pE3ysbTara, OINpeneisaTh
CHOCOOBI ACWCTBUI B paMKaX MPESIOKEHHBIX YCIOBUN M TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEUCS CUTYaLUEH;

YMEHHE ONpENeiATh IOHATHS, BBIABISATH HMX CBONCTBA M IPHU3HAKH, CO3JaBaTh
0000111eHus, YCTaHABIMBATh AHAJIOTUH, KJIACCU(PULUPOBATh, CAMOCTOATEIBHO BBIOMPAThH
OCHOBAHHMS U KPUTEPUU JIJIS KITACCHU(PHUKAIINN;



5) yMeHHe ycCTaHaBIMBATH MPHUYMHHO-CICACTBCHHBIC CBSI3H, CTPOUTH JIOTHYECKOE
paccy’kaeHue, yMO3akiIoueHne (MHIYKTUBHOE, NEAYKTUBHOE U MO aHAJIOTUHU) U JeNaTh
BBIBOJIBI,

6) pa3BuTHE  KOMIICTCHTHOCTM B  OOJIaCTM  WCIOJB30BaHUS  HMH(OPMALUOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTH;

7) yMeHHE BHJCTh MATEMaTHYECKYIO 331a4y B KOHTCKCTE MPOOJIEMHON CUTyalluu B IPYTUX
JUCLUILINHAX, B OKPYXKaIOIIeH KU3HU;

8) yMeHwHe MpaBUIBHO U JIOCTYITHO M3JIaraTh CBOM MBICIU B YCTHOM M ITMCbMEHHOU (opMe;

9) yMeHHe HaXOAWUTh B Pa3IMUHBIX UCTOYHHKAX HH(POPMALUIO, HEOOXOAUMYIO ISl PEILCHHUS
MaTeMaTHYECKUX 3a/1a4, U IPEJCTaBIATh €€ B MMOHATHON (opMe, MIPUHUMATh PEIICHUE B
YCIOBHSX HEMOJHON WIIM U30BITOYHOM, TOYHOM MM BEPOATHOCTHON MH(OpMaIuy;

10) ymenue o0OpabaTbiBaTh M aHATM3UPOBATH MOIYUYCHHYIO HHPOPMAIIHIO;

11) ymeHHe OHMMATh W UCIIOJIB30BAaTh MATEMATHUECKHE CPEACTBA HATNISAHOCTH (IpaduKH,
TaOJIULBI, CXEMBI U JIp.) Ui WUTIOCTPAIK, HHTEPIPETAllH, apryMEHTALUN;

12) ymeHue BBIIBUTATh U PEATU30BBIBATH TUIIOTE3bI IPH PEIICHNH MaTEMaTHYeCKUX 3a/1a4;

13) noHMMaHKWEe CYIIHOCTH aJrOPUTMUYECKUX JCHCTBUH UM yMCHHE JCHCTBOBATh B
COOTBETCTBUHU C IPEIJIOKEHHBIM aJITOPUTMOM;

14) ymeHHE HAXOJHUTh PA3JIUYHBIC CIIOCOOBI pEIICHHS MaTEeMaTHYECKOW 3aJadyd, peliath
[I03HABATEJIbHBIE U ITPAKTUYECKHUE 3a/1a4U;

15) nproOpeTeHre OnbITa BBITOJHEHUS TPOCKTHOM JAEATEILHOCTH.

Ilpeomemmnuwie pe3yromamul

Beimycknauk Hayuutes B 7-9 kitaccax (JUIsl HCTIONB30BAHUS B TOBCEIHEBHOM KHU3HU U
o0ecrneyeHns: BO3MOKHOCTH YCIIEIIHOT'O TPOJOKEHHs 00pa3oBaHusl Ha 0a30BOM YPOBHE)

OJeMEHThI TCOpHUU MHOXKECTB U MaTeMaTUYECKOM JIOTHKHU

1
OHepI/IpOBaTB Ha 0a30BOM YPOBHEC™ MMOHATHAMMA: MHOXCCTBO, 3JICMCHT MHOXKCCTBA,
MMOAMHOXECTBO, IPUHAAJICKHOCTE, 3a1aBaTh MHOXKXECTBA ICPECUNUCICHUEM UX DJICMCHTOB,

HaXOJUTh [epeceueHue, 00beIMHEHHE, TOJIMHOKECTBO B IPOCTEMILINX CUTYyaIUsIX; OIIEpUPOBATH
Ha 0a30BOM YPOBHE MOHATHSMU: OIIpe/ieIeHne, aKCHOMa, TeopeMa, 10Ka3aTeabCTBO; IPUBOIUTD
IIPUMEPBI U KOHTPIPUMEPSHI JJIs TOATBEPKICHHSI CBOMX BBICKA3bIBAHUM.

B noBcenHEBHOM KU3HU U IIPU U3YUYEHUU JPYTUX IIPEIMETOB:

UCIIOJIb30BaTh rpaduueckoe NpeAcTaBIeHne MHOXKECTB JIJIsl OIIMCAHUS PeaJIbHBIX MPOLIECCOB U
SBJICHUH, TIPU PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB.

Yucna
OmnepupoBath Ha 0a30BOM YPOBHE MOHATHIIMU:

HaTypaJIbHOE YHCIIO, IIEJIOE YHCIIO, OOBIKHOBEHHAS JIpoOb, AeCATHYHAS APOOh, CMEIIaHHAS
Ipo0b, pallioHATBHOE YHCIT0, apU(PMETHUSCKHUN KBaIPATHBIH KOPEHb; NUCTIOIB30BaTh CBOMCTBA
YKCeJ U MpaBUiia ACHUCTBUIN NP BBINOJHEHNUN BBIYMCICHHI; NCTIOJIb30BaTh MPU3HAKU
JeTUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOTHEHUU BHIYUCICHUN U PEIICHUH HECIIOKHBIX 33]1a4;
BBINIOJIHATH OKPYTJICHHE PAallMOHAIbHBIX YHCENl B COOTBETCTBUU C ITPaBUJIaMU; OIICHUBATh
3HAYCHHUE KBAJIPATHOTO KOPHSI M3 TOJIOKHUTEIIBHOTO 11€JI0T0 YKCIIa; PACIIO3HABATH PAllMOHATBHBIC
Y UppalMOHAJIbHbIE YHCIIA; CPABHUBATH YKCIA.


https://docviewer.yandex.ru/?url=ya-mail%3A%2F%2F159877786771653081%2F1.2&uid=297492815&name=%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%B5%D1%86%20%D0%A0%D0%9F%20%D0%B8%20%D0%9A%D0%A2%D0%9F.rar%2F%2F%D0%A0%D0%9F_7-9_%D1%83%D0%B3%D0%BB_%D0%BD%D0%BE%D0%B2%D0%B5%D0%B9%D1%88%D0%B0%D1%8F_%D1%84%D0%B3%D0%BE%D1%81.doc&archive-path=%2F%2F%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%B5%D1%86%20%D0%A0%D0%9F%20%D0%B8%20%D0%9A%D0%A2%D0%9F%2F%D0%A0%D0%9F_7-9_%D1%83%D0%B3%D0%BB_%D0%BD%D0%BE%D0%B2%D0%B5%D0%B9%D1%88%D0%B0%D1%8F_%D1%84%D0%B3%D0%BE%D1%81.doc&c=57e2e3aa6e13&page=4#footnote_1

B noscenHEeBHOM KU3HU U IIPU U3YUYEHUU JPYTUX IIPEIMETOB:

OLICHUBATB PE3yJIbTAThl BBIYUCICHUM DU PEILICHUH MPAKTUYECKUX 3a7a4; BBIIIOIHATD
CpPaBHEHHE YUCEN B PEAIBHBIX CUTYaLUsAX; COCTABIIATh YHCIOBBIE BBIPAKEHHUS IIPU PELLICHUH
NPaKTUYECKUX 3a/1a4 U 337a4 U3 IPYTUX Y4eOHBIX IPEIMETOB.

ToxaecTBeHHbIE npeo6pa30BaHI/1;1

BoinonHATe Heclio)kHbIE TpeoOpa3oBaHus 171 BBIYUCICHUS 3HAYE€HUIN YHCIOBbIX
BBIPAKECHUM, COACPKALLUX CTEIICHU C HATYPaJIbHBIM I10KA3aTEJIEM, CTEIICHU C LIEJIbIM
OTpULATENIbHBIM I10Ka3aTeJIEM; BBIIOIHITh HECIOXKHbIE TPEOOPa30BaHUs LEbIX BbIPAKEHUN!
pacKpbIBaTh CKOOKHU, IPUBOIUTH [10JI0OHBIE ClIaraeMble; UCIIOJIb30BaTh (POPMYJIbI COKPALLIEHHOTO
YMHO>KEHUS (KBaJpaT CyMMBbI, KBaJpaT pa3HOCTH, Pa3HOCTb KBAAPATOB) JUIsl YIPOILICHUS
BBIYUCIICHUH 3HaYeHUN BBIPA’KEHHI; BBIMOIHATH HECTIOXKHbIE TPeoOpa3oBaHus JPOOHO-
JIMHEWHBIX BBIPAKEHUH U BBIPDAKEHUH C KBaJPAaTHBIMU KOPHIMHU.

B noBceaHeBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX MTPEIMETOB:

MMOHUMATh CMBICIT 3aITMCH YMCJIA B CTAHAAPTHOM BHJIE; OTIEPUPOBATH HA 0A30BOM YPOBHE
MOHSITUEM «CTaHJAPTHAS 3aIKUCh YHCIIAY.

VYpaBHeHHs U HEPaBEHCTBA
OnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU:

PaBEHCTBO, YUCJIOBOE PAaBEHCTBO, YPABHEHUE, KOPEHb YPABHEHHS, PEILICHUE YPABHEHHS,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA; IPOBEPATH CIIPABEIJIMBOCTh
YHCIIOBBIX PABEHCTB U HEPABEHCTB; PEIIATh JIMHEHHBIC HEPABEHCTBA U HECTIOKHBIE HEPABEHCTBA,
CBOJIAIIMECS K IMHEHHBIM; pelIaTh CUCTEMbI HECTIOKHBIX TMHEUHBIX YPaBHEHUH, HEPABEHCTB;
MIPOBEPSITh, SIBISIETCS JIM JAHHOE YKCIIO PEIICHUEM ypaBHEHUs (HEPaBEHCTBA); PEeIIaTh
KBaJpaTHBIE YpaBHEHUS 10 (popMyIie KOpHEH KBaJAPaTHOTO ypaBHEHUS; N300pakaTh PeIICHHUS
HEPABEHCTB M UX CHCTEM Ha YHCIIOBOM MPSMO.

B noBcenHEBHOM KHU3HU U IIPU U3YYEHUU JPYTUX IIPEIMETOB:

COCTaBJIATh U pelllaTh JUHEHHbIE YpaBHEHUS IPU PEIICHUH 3a/1a4, BO3HUKAIOIINX B JPYTUX
y4eOHBIX MpeaMeTax.

OyHKIUU

HaxonuTs 3HaueHne QyHKIMH M0 33 JaHHOMY 3HAUEHHUIO apryMEHTa; HaXOIUTh 3HAYCHHE
apryMeHTa To 33JJaHHOMY 3HAa4YeHHUIO (YHKIIMU B HECIIO)KHBIX CHTYAIHsX; ONPEACIISATH
MOJIOKEHHE TOYKH 10 €€ KOOpJIMHATaM, KOOPMHATHI TOUKH T10 €€ MOJI0KEHUIO Ha
KOOPJAWHATHOMH IJIOCKOCTH; TIO TPauKy HaXOJUTh 00JIaCTh OTIPEIEICHNUs, MHOKECTBO 3HAUCHUH,
HYJH (QyHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHHs U yObIBaHUS,
HanOoJIbIIIee ¥ HAUMEHbIIIee 3HaYeHUsT (YHKIIMU; CTPOUTH TpaduK TUHEHHOW (yHKITHH;
IPOBEPSATH, SABISAETCS JIM JaHHbIN rpaduk rpadukoM 3aJjaHHON QyHKIMKM (JTMHEIHOH,
KBaIPaTUYHON, 0OpaTHON MPONOPIHNOHAIFHOCTH); OIPEACIATH MPUOIMKEHHbBIC 3HAUCHHS
KOOPJAWHAT TOYKHU TiepeceueHust rpaduKoB QPyHKIIUH.

OmnepupoBath Ha 0230BOM YPOBHE NOHATHIMHU:



HOCIIeI0BATEIbHOCTD, apu(METHIECCKas! IPOrPECCHsl, FCOMETPUUECKasi IIPOTPECCHs; PeLIaTh
3aJ]a4¥l Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJYYEH HEMOCPEACTBEHHBIM OACYCTOM
6e3 npuMeHeHus popmyI.

B noscenHEeBHOM KU3HU U IIPU U3YUYEHUU JPYTUX IIPEIMETOB:

UCIIOJIb30BaTh IPaUKU peasbHbIX IPOLECCOB U 3aBUCUMOCTEH I ONIPEIeIEHUs] X CBOMCTB
(HamOopIIMe U HAUMEHBIINE 3HAUCHUS, TPOMEKYTKH BO3pacTaHus U yObIBaHUS, 00JIacTh
HOJIOKUTEIbHBIX U OTPULATEIbHBIX 3HAUEHUH U T.I1.); UCII0JIb30BaTh CBOMCTBA JINHEIHOMN
GbyHKIMH U ee TpaduK [P PEIeHUH 3a]1a4 U3 IPYTruX yueOHbIX PEAMETOB.

CraTucTHKa 1 TeOpHs BEPOSITHOCTEN

HmeTp nipeacTaBieHne O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTU CIIy4aiiHOTO
coObITHSI, KOMOMHATOPHBIX 3a/layax; pelaTh NpocTeine KOMOMHATOPHBIE 3a/1a4l METO0M
HpSIMOT0 U OPTaHU30BAHHOTO Iepedopa; MPeICTaBIIATh JaHHbIE B BUJIE TaOJIUL, JUarpaMm,
rpaduKoB; YnTaTh UH(POPMAIIHIO, IPEACTABIECHHYIO B BU/I€ TaOJIUIIbI, JUarpaMmbl, Tpaduka;
OTIpeNieNIATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHUCIOBBIX HAOOPOB; OLIEHUBATh
BEPOATHOCTb COOBITUS B IPOCTEUIINX CIy4asiX; UMETh IPEICTaBICHHUE O POJIU 3aKOHA OOJIBIINX
YKCEJl B MACCOBBIX SIBJICHUSX.

B noBcegHeBHOI KU3HU U IIpU U3YUYCHUU APYTUX NPCAMCTOB:

OLCHUBATH KOJIMYCCTBO BO3MOXKHBIX BAPUAHTOB METOAOM nepe60pa; HMCETH MPCACTABJICHUC O
POJIn MMPAKTUYICCKU JOCTOBCPHLIX U MAJIOBEPOATHBIX CO6LITI/II71; CpaBHHUBATb OCHOBHBIC
CTaTUCTUYCCKUC XaPaAKTCPHUCTHUKHU, ITIOJTYYCHHBIC B ITPOLECCC PCIICHUA HpHKH&I[HOfI 3aJa4u,
N3YUCHUA PCAJIBHOTO ABJICHUA; OHCHHUBATH BEPOATHOCTH PCAJIbHBIX COOBITHH U ABJICHUII B
HCCJIOKHBIX CUTyallUusAX.

TexkcToBbIE 3agaun

Pemarts HecmoKHBIE CIOJKETHEBIE 3a1a41 pasHbIX TUIIOB HA BCC apI/I(l)MeTI/IlICCKI/Ie
JIeMCTBUS; CTPOUTH MOJEIHh YCIIOBHS 3a/1a4 (B BHJIE TAOJIHUIbI, CXEMBbI, PUCYHKA WIIN
ypaBHeHI/ISI), B KOTOpOfI JaHbl 3BHAYCHUA JIBYX U3 TPCX B3aMMOCBA3AHHLIX BEJIWMYHH, C HCIIBIO
NIOMCKA PELIeHUs 3a7a4i; OCYLIECTBIATh ClIOCO0 MOMCKA PEeIIeHuUs 3a/1a4H, B KOTOPOM
paccyKJIeHHe CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WIIHM OT TPEOOBAHUS K YCIIOBHUIO; COCTABIIATh
IUTaH PEIICHUS 3aJa4M; BBIACIATD ATAIBl PEUICHNS 3a1a4i; HHTEPIPETUPOBATH BEIYUCIUTEIIBHBIC
pe3yNbTaThl B 3a/1a4€, UCCIEN0BATh IIOJYyYE€HHOE PEIIECHUE 3aa4H; 3HATh PA3IIMYUE CKOPOCTEN
00BEKTa B CTOSYEH BOJIE, IPOTUB TEUCHUS U 110 TEUEHUIO PEKH; pelllaTh 3a/1a4i Ha HaX0XJIeHHE
YacTH YHUCJIAa ¥ YKCIa 110 €r0 YacTH; pellaTh 3a/1a4y pa3HbIX TUIOB (Ha padoTy, Ha MOKYIIKH, Ha
JIBIDKEHUE), CBSI3bIBAIOLIUX TPU BEJIMUMHBI, BBIJICJIATh 3TH BEJIMYMHBI U OTHOLIEHUS MEXTY
HUMU; HAXOOUTD MMPOLUCHT OT YMUCJId, YUCJIO 11O IPOUCHTY OT HEro, HAXOAUTh IMPOUCHTHOC
CHI)KEHHE WM ITPOLIEHTHOE MOBBIILIEHUE BEJIMYUHBIL; PEIIATh HECIOKHBIE JIOTHYECKUE 3a0aUn
METOJOM PaCCyKICHHM.

B noBcenHEBHOM KU3HU U IIPU U3YUYEHUU JPYTUX IIPEIMETOB:

BBIJIBUTATh TUIOTE3bI O BO3MOXKHBIX MPE/ICIbHBIX 3HAYCHUSIX UCKOMBIX B 33/1a4¢ BEJTUUNH
(menmaTh MPUKUIKY ).

I'eomeTrpuueckue Gpurypsl



OmnepupoBath Ha 0a30BOM YPOBHE NOHATHAMH F'€OMETPUUECKUX (PUTYD; U3BIIEKATh
MH(POPMAIIHIO O TEOMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaxX B SBHOM BHUJIC;
HOPUMEHSTH JUIs PELIeHUs 3a7a4 reoMeTpudeckre (PakThl, €CIIU YCIOBHS UX IPUMEHEHHs 3a/1aHbl
B SIBHOU (hopMe; peraTh 3a/1a4i Ha HaX0XKJICHHE T€OMETPHUYECKUX BEIMYUH 110 00pa3nam Win
aJIroOpuTMaM.

B noBcenHEBHOM KU3HU U IIPU U3YUYEHUHU JPYTUX IIPEIMETOB:

HCITOJIF30BaTh CBOMCTBA TCOMCTPUYICCKHX (bI/Ipr AJId PpEIICHU TUIIOBBIX 3a/lad, BOSHUKAaIOIINX B
CUTyalusax ITOBCEHEBHOM JKHU3HH, 3a4a4 IMMIPAKTUICCKOro COACPKaAHUA.

OTHOLIEHUA

OnepupoBath Ha 6a30BOM ypOBHE MOHSATUSMU: PABEHCTBO (UTYD, paBHbIC (DUTYPBI,
PaBEHCTBO TPEYTrOJIbHUKOB, MapaJUICIbHOCTh MPSIMBIX, IEPHIEHIUKYJISIPHOCTD MPSIMBIX, YTJIbI
MEK]ly NIPSMBIMH, IEPIEHAUKYJIAP, HAKIOHHAS, TPOEKIIUSL.

B noBceHEBHOM KU3HU U ITPU U3YUECHUH JAPYTUX IPEAMETOB:
MCIIOJIb30BaTh OTHOIIEHHUS IJIsl PEIICHHS TPOCTEHIITNX 3a/1a4, BOSHUKAIOIIUX B PEaIbHOM JKU3HU.

M3Mepenus u BIYUCIICHUS

BpINoOHATE U3MEPEHUE IIMH, PACCTOSHUM, BEJTUYUH YTJIOB, C IIOMOILBI) HHCTPYMEHTOB
JUTSL UI3MEPEHUH JUTHH | YTJIOB; IPUMEHATH (OPMYJIbI IEPUMETPA, ILIONIAIA U 00beMa, TIJI0Ia I
MMOBEPXHOCTH OTAEIbHBIX MHOTOTPAHHHUKOB IPY BBIYUCIICHUSX, KOT/1a BCE JaHHBIE UMEIOTCS B
YCJIOBHH; TPUMEHATH TeopeMy [Tudaropa, 6a30BbIe TPUTOHOMETPUUYECKHE COOTHOIIECHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMAAEH B MPOCTEUILINX CITydasix.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUHU JPYTUX IIPEIMETOB:

BBIUNCJIATh PACCTOSHUS HA MECTHOCTH B CTAaHJAPTHBIX CUTYaLUsX, IIJIOIAAN B MPOCTEHIINX
CiIydasiX, IpUMEHATh (POPMYJIbI B MPOCTEUIIUX CUTYALUIX B TIOBCETHEBHOM KU3HU.

['eomeTprueckue mocTpoeHus

N300pakaTh TUIIOBBIE MJIOCKKE (GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKHU U C
HOMOILBIO HHCTPYMEHTOB.

B noBceaHeBHOM XKU3HU U NTPU U3YUYEHUH JIPYTUX MPEIMETOB:

BBITNOJIHATH MPOCTEUIINE TOCTPOSHHS] HA MECTHOCTH, HEOOXOANMBIE B peajbHON KU3HU.
I'eomeTrpuueckue npeodpazoBaHus
Ctpouts urypy, CHMMETPHUUHYIO TaHHOH (pUrype OTHOCUTEIBHO OCH U TOUKH.
B noBceaHeBHOM )XKM3HU U NIPU U3YUYEHUH IPYTUX [IPEIMETOB!

pacro3HaBaTh JIBH)KEHHE OOBEKTOB B OKPY>KaIOLIEM MUPE; PaCIIO3HABATh CHMMETPUYHbIE
(Gurypsl B OKpy:KaroIieM MUpe.

BekTops! 1 KOOpAMHATHI HA IIIOCKOCTH



OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHSIMU BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCJI0, KOOPAMHATHI Ha IMJIOCKOCTH; OTIPENENIATh NPUOIMKEHHO KOOPAUHATHI TOUKH
0 €€ U300paKEHUI0 Ha KOOPAWHATHOH MJIOCKOCTH.

B noBcenHEeBHOM KU3HU U IIPU U3YUYECHUH IPYTUX IPEIMETOB:

HCIIOJIB30BAaTh BEKTOPHI AJId PCIICHUA HpOCTGfIH.IHX 3aaa4 Ha onpeaciicHUuE CKOpOCTHU
OTHOCUTCIIBHOI'O ABHXKCHHU.

Hctopust maTeMaTuku

OnuceIBaTh OTEIbHBIE BBIIAIOIIUECS PE3YIbTAThI, I0JIyYEHHBIE B XO/I€ Pa3BUTUSA
MAaTE€MAaTHKU KaK HAyKH; 3HATh IPUMEPBl MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB, B CBS3H C
OTEYECTBEHHOW U BCEMUPHON NCTOPHUEH; IOHUMATh POJIb MATEMATUKU B pa3BUTUU Poccun.

Metoapl MaTeEMaTUKH

BriOupaTs noaxoasmunii W3y4eHHbBINH METOT JUIsl pEIICHUS N3YUYEHHBIX TUIIOB
MaTeMaTUYECKUX 3a/1a4; IPUBOJIUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
OKPYXaIoIIeil 1eHCTBUTEIBLHOCTH U MIPOU3BEIACHUSIX UCKYCCTBA.

BbInycKHUK OTyYUT BO3MOKHOCTh HayuUThCS B 7-9 Kitaccax Juisl o0ecreueHus
BO3MOKHOCTH YCIIEUTHOTO MPOJODKEHUS 00pa3oBaHus Ha 0230BOM M yIiyOJIEHHOM YPOBHSX

ONEeMEHTBI TCOpHUU MHOXKECTB U MaTeMaTHUYE€CKON JIOTUKHU

OHepI/IpOBaTL2 MOHATHUSMHU: OTIpe/IeNIeHre, TEOpeMa, aKCHOMa, MHOXECTBO,
XapaKTePUCTUKU MHOXKECTBA, JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE U OECKOHEUHOE
MHOECTBO, TIOJIMHOKECTBO, MPUHAIC)KHOCTh, BKIIFOUCHHE, PABEHCTBO MHOXECTB; N300paxaTh
MHOKECTBA U OTHOLIEHUE MHOKECTB C IOMOIIBIO KPYTroB DUJiepa; ONpeAeisaTh MPUHAJICKHOCTD
3JIEMEHTa MHOXKECTBY, 00bETMHEHHIO U TIEPECEUCHUIO MHOXKECTB; 33]1aBaTh MHOXECTBO C
MOMOILIBIO TIEPEUNCIIEHUS SJIEMEHTOB, CIOBECHOTO ONTUCAHUS; ONEPUPOBATH MOHATUAMM:
BBICKa3bIBaHNE, ICTUHHOCTH M JIO)KHOCTH BBICKA3bIBAHHUS, OTPUIIAHUE BHICKA3BIBAHUM, OTIEPAITIH
HaJl BRICKAa3bIBAHUSMU: U, UIIU, HE, YCIIOBHBIC BHICKA3bIBAHUS (MMILTUKAIIUN); CTPOUTH
BBICKA3bIBaHUSI, OTPUIIAHUS BBICKA3bIBAHUM.

B noBcenHEeBHOM KWU3HU U IPU U3YYEHUH JPYTUX MIPEIMETOB:

CTPOMUTH LIETIOYKH YMO3AKIIOUECHHI HA OCHOBE UCMOJIb30BAHUS ITPABUII JJIOTHUKH; UCIIOJIB30BATh
MHO>KECTBA, OIlepally ¢ MHOKECTBAMH, X TpadudecKoe MpeICTaBICHHE ISl ONTUCAHUS
peanbHBIX MPOIIECCOB U SIBJICHUMN.

Yucna

OHCpHpOBaTB MNOHATHUAMMA: MHOKCCTBO HATYPAJIbHBIX YHUCCJI, MHOKXCCTBO LCJIbIX YHUCCII,
MHOXCECTBO pallMOHAJIILHBIX YUCECJI, UPppalUOHAJIBHOC YUCIIO, KBaHpaTHBIﬁ KOpPCHb, MHOKECTBO
HeﬁCTBHTeHBHBIX YUCCJI, TCOMCTPHUUCCKAA UHTCPIIPETALIUA HATYPAJIbHBIX, ICJIbIX,
panuoOHaJIbHBIX, I[CflCTBI/ITGJ'II:HI:IX YHUCCJI, IOHUMAaTh U OOBACHATH CMBICII HOBI/IIII/IOHHOI\/JI 3allucCu
HATYypPaJIbHOTO YHCJIa; BBIIIOJHATE BBIYUCIICHUA, B TOM YHUCJIC C UCIIO0JIb30BAHHUEM IIPUCMOB
panuoOHaJIbHBIX BI)I‘IHCJIGHHfl; BBIITOJHATD OKPYTJICHHUE PAallUOHAJIBHBIX YHUCCIT C SaIlaHHOﬁ
TOYHOCTBIO; CPABHUBATDH PAIMOHAJIIBHBIC U UPPATUOHAJIBHBIC YUCJIIA; IIPEACTABIIATH
panuoHaJIbHOC YHCJIO B BUJC IlCCSITI/I‘-IHOﬁ I[pO6I/I; ynopdaaoduuBaTh 4uciia, 3allMCaHHBIC B BUIC
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O0OBIKHOBEHHOU U AecaTndHOU Apodu; HaxoauTs HOJ] m HOK uncen u ncnonb30BaTh UX MNpu
pELICHUH 3a]1a4.

B noBceaHeBHOM XU3HU U NTPU U3YUYEHUH JIPYTUX MPEIMETOB:

NPUMEHSTDH MPaBUiIa MPUOIMKEHHBIX BRIYUCICHUN IPU PELICHUH MPAKTHUECKUX 33a1a49 U
peLIeHUH 3ajiay APYruX Y4eOHBIX IPEIMETOB; BBIIIOJIHATh CPABHEHUE PE3yJIbTATOB BBIYMCICHUN
IPY PELICHNH MPAKTUYECKUX 33a]a4, B TOM YHUCIIe MPUOIMKEHHBIX BEIYUCIICHHI; COCTABIATD U
OLICHUBATbH YUCIIOBBIC BBIPAXKCHUS IIPU PELICHUU IIPAKTUYCCKUX 3a/1a4 U 3a7a4 U3 APYyIuxX
y4eOHBIX IPEMETOB; 3aMChIBATh U OKPYTJIATH YUCIIOBBIC 3HAUCHUS PEATbHBIX BEJIMUUH C
UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUs.

ToxnaecTBeHHbIe MpeoOpa3zoBaHus

Ol'IepI/IpOBaTI) MOHATHUAMU CTCIICHU C HATYPAJIbHBIM ITOKA3aTCJICM, CTCIICHU C LCIIbIM
OTPHILIATEIILHBIM MIOKA3aTEJIeM; BBINOJIHATh IPE0Opa30BaHMs LENbIX BRIPAKEHUH: IecTBUSA C
OJIHOYJICHaMH (CJI0XKEHHE, BHIUUTAHUE, YMHOKEHUE), NEHCTBHUS C MHOTOWIEHAMU (CII0KEHUE,
BBIYUTAHUE, YMHOKECHNUE); BBIMOIHATh PA3I0KEHUE MHOTOWJICHOB HA MHOKUTENU OJHUM U3
Croco0O0B: BEIHECEHHE 3a CKOOKY, IPYIIIMPOBKA, UCIIOJIb30BaHKE (POPMYII COKPAILIEHHOTO
YMHOXKEHUS; BBIJICNATH KBaAPaT CyMMBI U Pa3HOCTH OJJTHOWJIECHOB; PACKJIaAbIBATh HA MHOXKUTEIIN
KBaJIpaTHBIN TPEXUJIeH; BBIIIOJIHATH IPE0Opa30BaHuUs BEIPAKEHUM, COIEPIKALUX CTEIEHH C
LeTIBIMI OTPHLIATEIBHBIMU ITOKA3aTESIMHU, IEPEXOIUThH OT 3aIMCH B BUJIE CTEIICHU C IEITBIM
OTpHUIATEIILHBIM ITOKA3aTelIeM K 3allMCH B BUE IPOOH; BBIIOJIHATH TPEOOpa3oBaHus JPOOHO-
palMOHABHBIX BRIPAXKEHUI: COKpaleHne Ipo0eil, mpuBeieHne anredpandeckux qpooei K
o0111eMy 3HAMEHATEJIIO, CI0KEHHE, YMHOXKEHHE, JIeJICHHE alreOpandeckux qpo0eil, BO3BEICHUE
anreOpanyeckoil poOu B HATYPAIBHYIO M LENYI0 OTPUIIATENbHYIO CTEIICHb; BBIIIOIHATh
IpeoOpa3oBaHus BbIPAXKEHUI, COEpKALLMX KBaApAaTHbIE KOPHU; BBIACIATH KBAaIpaT CyMMbI WIIH
Pa3HOCTH JIBy4JICHA B BBIPAXKEHUSX, COJICPKALINX KBAPATHbIE KOPHH; BBITIOTHATH
npeoOpa3oBaHus BEIPAXKEHUH, COIEPIKALUX MOAYb.

B noBcenHEeBHOM XKWU3HU U NP U3YYEHNUN OPYTUX IIPEIMETOB:

BBINOJIHATH MPE00pa3oBaHMs U ASHCTBHS C YUCIIAMU, 3alIMCAHHBIMU B CTaHIAPTHOM BHU/IE;
BBITTOJTHATH MPE0OPa30BaHMS ANTreOpandeCcKuX BRIPAKEHUH MTPH PEIICHUN 33734 IPYTHX
y4eOHBIX TIPEAMETOB.

YPaBHCHI/I}I " HCPABCHCTBA

OnepupoBarh NOHATUSMU: YPaBHEHUE, HEPABEHCTBO, KOPEHb YPaBHEHUS, PEIICHHE
HEPAaBEHCTBA, PABHOCUJIbHBIE YPABHEHUS, 00JIaCTh ONpeAEIeHUs ypaBHEHUS (HEpaBEHCTBaA,
CUCTEMBbI YpaBHEHUH WM HEPABEHCTB); PEIIaTh JIMHEHHbIC YpaBHEHUS U YPAaBHEHUS, CBOJUMbBIE
K JIMHEWHBIM C TIOMOIIBIO TOXAECTBEHHBIX MMPe0Opa30BaHUil; pellaTh KBaJApaTHbIC YpaBHEHUS U
YpaBHEHHUS, CBOJUMBIE K KBaJIPaTHBIM C IMOMOIIBIO TOKIECTBEHHBIX MPEOOPA30BaHMIA; pelIaTh

JPOOHO-TUHEHHbBIC YpaBHEHUSI;, peliaTh MPOCTEUIIINE HPPAIIMOHATIBHBIC YpaBHEHUS BHIA +/ f (x)

=4, \/ fx) = \/ g(x); pemaTs ypaBHeHHs BUa X' = @; pelIaTh ypaBHEHHUS CIIOCOOOM
pa3JI0KEHUS Ha MHOKHTEIH B 3aMCHBI TIEPEMEHHOM; UCITOJIb30BaTh METO]T MHTEPBAJIOB IS
pEIIeHUs [ENbIX U APOOHO-PAIIMOHATILHBIX HEPABEHCTB; PEIIaTh JIMHEHHBIC yPAaBHEHUS U
HEPaBEHCTBA C TTapaMeTPaMHU; PEUIaTh HECIOKHBIE KBAJAPATHBIC YPaBHEHHS C TTApaMETPOM;
pelIaTh HECIOKHBIE CHCTEMBI IMHEHHBIX YPaBHEHHI ¢ TapaMeTpaMu; periaTh HECJIOKHBIC
YpaBHEHHS B IEJIBIX YUCIIAX.

B noBceaHeBHOM XU3HU U NIPU U3YUYEHUH JIPYTUX MPEIMETOB:



COCTaBJIATh U pelIaTh JUHEWHBIE U KBAJAPAaTHBIC YPABHEHHUS, YPAaBHEHUS, K HUM CBOJSIINECS,
CUCTEMBI JIMHEWHBIX YpPaBHEHUHN, HEPABEHCTB IPU PEILICHUH 3a7a4 APYyTUX YUEOHBIX IPEIMETOB;
BBINOJIHATH OLIEHKY IPaB/OI0100us pe3ysIbTaTOB, OJIy4YaeMbIX TP PEILICHUN JIMHEHHBIX U
KBaJPaTHBIX YPAaBHEHUU U CUCTEM JIMHEHHBIX YPABHEHUI U HEPABEHCTB IIPU PEIICHUH 3a4a4
JpyTUX y4eOHBIX MPEAMETOB; BEIOUPATh COOTBETCTBYIOIINE YPAaBHEHU, HEPABEHCTBA WM UX
CHUCTEMBI JIJI COCTaBJICHUS MaTEMAaTUYECKOW MOJEIIH 3aJaHHON PEaIbHOW CUTYallN WU
IIPUKJIAJHON 3aa41; YMETh HHTEPIIPETUPOBATH IIOIYYEHHBIN IIPU PELICHUU YPAaBHEHMS,
HEPaBEHCTBA WM CUCTEMBI pPe3yJIbTaT B KOHTEKCTE 33JaHHOM peaJbHON CUTYallK WU
IIPUKJIAJHON 3a4a4H.

OyHKIUU

OmnepupoBaTh NOHATHUAME: ()yHKIMOHAIBHAS 3aBUCUMOCTD, (DYHKIUS, TpaguK HyHKIUH,
crocoObl 3aaHus PYHKIMH, apTYMEHT U 3Ha4eHHE (PYHKINHU, 00JIaCTh OTpECIICHUS U
MHO>KECTBO 3HaYCHUI QyHKINY, HYIH (YHKIHH, IIPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH (DYHKITUH, YE€THOCTH/HEUETHOCTH (DYHKITUH; CTPOUTDH TpadUKH JTUHEHHOM,

.o o " k
KBaJIpaTUYHOMN (PyHKIIMIA, 0OpaTHON MPONOPIMOHATBHOCTH, PYHKIIMH BUA: Y = a + 5 V=

Vx,y =3x, y = |X|; Ha npuMepe KBaapaTHUHOI QYHKIUH, HCIIOIB30BATh PEOOPA3OBAHS
rpaduka ¢pynkiun y=f(x) mis nocrpoenus rpadukos ¢pynkuuit y = af(kx + b) + ¢ ; cocraBnsaTh
ypaBHEHUSI IPSIMOIL 110 3a/laHHBIM YCJIOBUSAM: NMPOXOJISIIEH yepe3 Be TOUKU C 3a1aHHBIMU
KOOpPJIMHATAMM, IIPOXOAIIECH Yepe3 JaHHYIO TOUKY U MapajuIeIbHON JaHHOW IIPSMO;
uccie10BaTh QYyHKIMIO 110 €€ TpauKy; HaXOAUTh MHOKECTBO 3HAUEHUH, HYJIH, TPOMEKYTKH
3HAKOIOCTOSTHCTBA, MOHOTOHHOCTH KBaIPATUYHOHN (PYHKIINH; OTIEpUPOBATH MOHATUSIMHU:
H0CJIEeI0BATENbHOCTD, apuMeTHUYECKast IPOrPECcCcHs, TeOMETPUUYECKasl IPOrPECCHsL; pelaTh
3a71a4M Ha apu(METHIECKYIO U TEOMETPHUYECKYIO IPOTPECCHIO.

B noBcenHEeBHOM XWU3HU U NP U3YYEHNUN JPYTUX IIPEIMETOB:

WITIOCTPUPOBATH € MOMOIIBIO rpaduka peaabHyI0 3aBUCUMOCTb WJIH MPOLECC MO UX
XapaKTepUCTHKaM; UCTIOIb30BaTh CBOWCTBA U TpaduK KBaApaTUUHON (PYHKIUU MIPU PEIICHUN
3a/1a4 U3 IpyTruX y4eOHBIX MPEIMETOB.

TekcToBbIE 3a7a4n

Pemats npocThie U CI0XKHBIE 33Ja4M Pa3HbIX THIIOB, a TAK)XKE 3a/1a4y MOBBIIIEHHOM
TPYZAHOCTH; UCIIOJIB30BaTh Pa3HbIE KPATKHUE 3aIIMCU KaK MOJIEIIN TEKCTOB CIOKHBIX 3a1a4 JUIs
IIOCTPOEHHUS TOMCKOBOW CXEMBI M PEIICHUS 3a]1a4; pa3InudaTh MOJEIb TEKCTA U MOJIEb PEIICHHUS
3a/1a41, KOHCTPYMPOBATh K OJJHOM MOJIEIHN PEIIECHUs HECIIOKHON 3a/1a4l Pa3HbIE MOJIEIIN TEKCTA
3ajlauy; 3HaTh U MIPUMEHATH 00a criocoba MoucKa pemieHus 3a1a4 (0T TpeOOBaHUs K YCIOBHIO U
OT yCJIOBUS K TPeOOBaHUIO); MOJEIINPOBATH PACCYKICHUS IIPU MOMCKE PELICHUS 3a1a4 C
HOMOIIBIO Tpad-CXeMbI; BBLACIATH Talbl PEIIEHUs 3a/1a4M U COAEP KaHUE Ka)KI0ro 3Tara;
YMETb BBIOMPATh ONTUMAJIbHBIA METOJI PELICHUS 331a4l U OCO3HABaTh BBIOOpP METO/IA,
paccMaTpuBaTh pPa3InYHbIE METO/bI, HAXOAUTH Pa3HbIEC PEIIEHUS 3aja4t, €CJIM BO3MOXKHO;
AHAIM3UPOBATH 3aTPYAHECHUS [IPU PEIICHNUH 33]1a4; BBIIIOJIHATh pa3JInyHbIE IPE0Opa30BaHUS
NPEeUI0KEHHOH 3a/1a4k, KOHCTPYHUPOBATh HOBBIE 33/1a4H U3 JJAHHOM, B TOM 4ncie 00paTHbIE;
WHTEPIPETUPOBATH BHIYMCIIMTEIBHBIE PE3YJIBTATHI B 33/1a4€, UCCIIEI0BATh ITOJIyYEHHOE PELICHUE
3a[a4i; aHAJIM3UPOBATh BCEBO3MOXHBIE CUTYallMU B3aMMHOTO PacIlOJIOKEHUS JIByX OOBEKTOB U
M3MEHEHHUE X XapaKTEPUCTHUK MPU COBMECTHOM JIBUKEHUU (CKOPOCTh, BPEMsI, paCCTOSIHUE) NIPU
peLlIeHUHN 3aj]ay Ha JBM)KEHUE BYX OOBEKTOB KaK B OJHOM, TaK U B IPOTUBOIIOJIOKHBIX
HaIIPaBJICHUAX; UCCIIEN0BATh BCEBO3MOKHBIE CUTYAllUX IIPU PEIICHNH 3a/1a4 Ha ABUKEHUE 110
peKe, paccMaTpUBaTh pa3Hble CUCTEMbl OTCUETA; PEIIaTh Pa3HOOOpa3HbIE 3ajauu «Ha YacTHy,
pemaTh 1 000CHOBBIBATH CBOE pEIICHHUE 3a/1a4 (BBIICIATH MATEMAaTHYECKYIO OCHOBY) Ha



HaXO’KJEHHE YaCTH YKCclia U YHCia [0 €ro YacTH Ha OCHOBE KOHKPETHOT'O CMbICIIA IpO0H;
OCO3HAaBaTh U OOBSACHATH UICHTUYHOCTH 3a7a4 Pa3HbIX TUIIOB, CBSA3BIBAIOLINX TPU BEIUUYHMHBI (Ha
paloTy, Ha MOKYINKH, HA IBUKEHHUE), BBIJIEJIATh 3T BEJIMYMHBI U OTHOLICHUS MEXYy HUMH,
IPUMEHATDH UX MPU PEUICHUH 3a/1a4, KOHCTPYHUPOBAaTh COOCTBEHHBIE 3a/1a4 YKAa3aHHbBIX TUIIOB;
BJIa/IETh OCHOBHBIMM METOJAMH PEIIECHUS 3aa4 HAa CMECH, CIUIABbI, KOHIICHTPALH; pelIaTh
3aJja4d Ha MPOICHTHI, B TOM YHCIIE, CIIOKHBIE TIPOLIEHTH C 000CHOBAHUEM, HCIIONIB3YS pa3HbIC
CHOCOOBI; pelaTh JOrHYecKre 3aa4u pa3HbIMU CIIOCO0aMH, B TOM YHUCIIE, C IBYMs OJIOKAMHU U C
TpeMmsi OJI0KaMH JJaHHBIX C TOMOIBIO TaOJIUIL; pelaTh 3aa4u 10 KOMOMHATOPUKE U TEOPUU
BEPOSITHOCTEH Ha OCHOBE MCII0JIb30BAaHUSI U3YUEHHBIX METOJIOB U 0OOCHOBBIBATH PEILICHUE;
pelaTh HeCI0XKHbIE 3aJ]a4ul [0 MAaTEMaTUYECKON CTaTUCTUKE; OBJIa/leTh OCHOBHBIMHM METO/IaMU
peLIeHHs CIOKETHBIX 33/1a4: apuPMETUUECKUi, anredpandyeckui, nepedop BapuaHTOB,
FeOMETPUYECKU, TpaduIeCcKuil, MIPUMEHSITh UX B HOBBIX [10 CPABHEHUIO C U3yUYEHHBIMU
CUTYaLUsAX.

B noBcenHEeBHOM KU3HU U IIPU U3YUYEHUU JPYTUX IIPEIMETOB:

BBIJICIIATH IIPU PEIICHUH 337a4 XapaKTEPUCTUKHA PaCCMaTPUBAEMOM B 3a/1a4€ CUTYALHH,
OTJIMYHBIE OT PEaJbHBIX (T€, OT KOTOPBIX a0CTPArupoOBaINCh), KOHCTPYUPOBATH HOBBIE CHUTYaIlUU
C YYETOM ITUX XapaKTEPUCTHUK, B YACTHOCTH, [IPU PEIICHHUH 33/1a4 Ha KOHLIEHTPAllUU, YYUTHIBATh
IJIOTHOCTH BEIECTBA; peliaTh U KOHCTPYHUPOBATh 33J]a4l HA OCHOBE PACCMOTPEHHUSI peaIbHbIX
CUTYallUi, B KOTOPBIX HE TpeOyeTcs TOUHBIM BHIYMCIUTENbHBIN pe3ybTar; peiaTh 3aa4u Ha
JBIDKEHHE T10 PEKE, pacCMaTpUBasi pa3Hble CUCTEMBbI OTCUETA.

CraTucTHKa ¥ TeOpHs BEPOSITHOCTEN

OmnepupoBath MOHATUSMH: CTOJIOYATHIC U KPYTOBBIC THArpaMMbI, TaOIHIIbI JAHHBIX,
cpenHee apudmMeTndecKoe, MeArana, HanboJbIllee ¥ HANMEHBIIICEe 3HAUCHUST BEIOOPKH, pa3zMax
BBIOOPKH, TUCTIEPCHSI U CTAHIAPTHOE OTKJIOHEHHE, CITydaiiHasi U3MEHYUBOCTD; N3BIICKATh
UH(OPMALIUIO, TPEICTABICHHYIO B TaOJIHIIaX, HA TUarpaMMax, rpaduKax; COCTaBIATh TaOIHIIBI,
CTPOMTH JMarpamMMmbl ¥ rpa)iKy Ha OCHOBE JTAHHBIX; OTIEPHUPOBATH IOHATHIMHE: (haKTOpHa
qucia, nepeCTaHOBKU U COUYCTAHUA, TPCYTOJIbHHUK HaCKaJ'ISI; MNPUMCHATH IPaBUJIO MPOU3BCACHUA
NIPY PEIICHUU KOMOMHATOPHBIX 3a/1a4; OTICPUPOBATH MOHATUSIMHE: CITYYalHBINA OIIBIT, CITyYaiHBIN
BBIOOp, UCTIIBITAHKE, SJIEMEHTAPHOE CIydaiiHOe COOBITHE (MCXO/), KJIIACCUUECKOEe ONpeieTICHNe
BEPOSITHOCTH CITy4allHOTO COOBITHS, OTIEPAIIMU HAJl CITyYalHBIMU COOBITHSMU; TIPEICTABIST
UH(OPMALIKIO C TIOMOIIBIO KpYTOB Difiepa; penars 3a1a4i Ha BEIYUCICHHE BEPOSTHOCTH C
MOJICYETOM KOJIMYECTBA BAPUAHTOB C MMOMOIIHI0 KOMOMHATOPUKH.

B nmoBcegHeBHOI XKU3HU U IIpU U3YUYCHUU APYTUX NPCAMCECTOB:

U3BJIEKATh, HHTEPIIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMALHIO, IPECTABIECHHYIO B
TabJIMIax, HA TMarpamMMax, rpadukax, OTpakarollyo CBOMCTBA U XapaKTEPUCTUKU pPeaTbHbIX
MIPOLIECCOB U SIBJICHUI; ONPeeNsATh CTATUCTUYECKHE XapaKTEepUCTHUKN BEIOOPOK MO TabiuiiaM,
nyarpaMmam, rpaukam, BBITIOIHATh CPAaBHEHHE B 3aBUCMOCTH OT LIEJIM PELICHUs 3314,
OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHHH.

I'eomerpuueckue Gpurypsl

OnepupoBaTh MOHATUSIMH F€OMETPUUECKUX (PUTYp; U3BJIEKATh, UHTEPIIPETUPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIUIO O TEOMETPUUECKHUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKAX;
MPUMCHATH TCOMCTPUUCCKUC (baKTBI JJIg pCIICHUA 3a4a4, B TOM YHUCJIC, ITPCATIOIAaratomnx
HECKOJIBKO IIar0B pemieHHs; GOpMyIUpOBaTh B IPOCTEUIIINX CIy4asiX CBOWCTBA U IPU3HAKH
¢uryp; n0Ka3pIBaTh FeOMETPHUUECKUE YTBEPKACHUS; BIAJCTh CTAHAAPTHON Ki1accupUKaIen
IUIOCKUX (QUTYDP (TPEYTOJIBHUKOB M YETHIPEXYTOJILHUKOB).



B noscenHEeBHOM KU3HU U IIPU U3YUYEHUU JPYTUX IIPEIMETOB:

HCIIONIF30BaTh CBOMCTBA FreOMETPHUECKUX (UTYD ISl pEIICHUS 3a/1a4 MPAKTUYECKOTO XapaKTepa
U 3a7a4 U3 CMEXKHBIX TUCIIUILINH.

OTHOLIEHUA

OmnepupoBaTh NOHATUSAMH: PaBEHCTBO (PUTYp, paBHbIE (PUTYPBI, pABEHCTBO
TPEYTroJbHUKOB, MAPAIIEIbHOCTh NPSMBIX, IEPIEHIUKYISIPHOCTD MPSIMBIX, YTl MEXKIY
HOpSMBIMU, TIEPICHIUKYIISAP, HAKIOHHAS, TPOEKIH, I0J001e (hUryp, noJo0HbIe GPUrypHI,
10JI00HbIE TPEYTOJILHUKY; IPUMEHSTH TeopeMy dasneca u TeopeMy 0 IPONOPLUOHATBHBIX
OTpe3Kax IIPU PELICHUH 3aja4; XapaKTepU30BaTh B3AUMHOE PACIIOJIOKEHUE NPSMOM U
OKPYXHOCTH, JIBYX OKPY>KHOCTEH.

B noBceaHeBHOM XU3HU U MIPU U3YUYEHUH JIPYTUX MIPEIMETOB:
WCITIOJIH30BaTh OTHOIIEHUS VISl PEIICHHUS 3a/1a4, BOSHUKAIOIINX B PEAIbHON KU3HH.
N3mepenus u BeIUUCICHUS

OmnepupoBath NPeCTaBICHUAMU O JJIUHE, IUIOIMAAH, 00beMe KaK BEJIMYMHAMHU.
[Tpumensit Teopemy [Iudaropa, popmyiisl miomaau, 00beMa Ipy pelieHUud MHOTOLIArOBBIX
3aJa4, B KOTOPBIX HE BCE JIAHHBIE MPEJICTABIICHBI IBHO, @ TPEOYIOT BEIUMCIICHUH, OIEPHUPOBATH
0oJsee MUPOKUM KOJIMUECTBOM (POPMYJI ATUHBI, TUIOIIAIU, 00beMa, BEIUUCIISITh XapaKTEPUCTHUKU
KoMOHHaM GUryp (OKpy>KHOCTEH U MHOTOYTOJIbHUKOB) BHIYUCIISATH PACCTOSIHUS MEKIY
burypamu, npuMEHSITh TPUTOHOMETpHUYECKHE (YOPMYJIIBI [JIsl BBIYMCICHUN B O0Jiee CIIOXKHBIX
Cly4asix, IPOBOJAUTH BBIYMCICHUS HA OCHOBE PABHOBEIMKOCTH U PAaBHOCOCTABIEHHOCTH;
MPOBOJUTH MTPOCTHIE BEIYMUCIICHUSI HA 00BEMHBIX TeNax; (P OpMyIHPOBATh 3aa4d Ha BEIYUCICHHE
JUIWH, IJI0IIAe 1 00bEMOB U penIaTh ux.

B nmoBcegHeBHOI XXKU3HU U IIpU U3YUYCHUU JPYTUX NPCAMCTOB:

MIPOBOJIUTH BHIYUCIICHHUS HA MECTHOCTH; IPUMEHSTH ()OPMYJIBI PH BBEIYHCICHHUSIX B CMEKHBIX
y4eOHBIX TIPEMETaX, B OKPYKAIOIIEH JIeHCTBUTEITHHOCTH.

I'eomeTprueckue noCTpoeHUs

N300pakaTh reoMeTpudeckre GUrypsl Mo TEKCTOBOMY M CHUMBOJIBHOMY OMHMCaHUIO;
CBOOOJHO ONEPUPOBATH YEPTEHKHBIMU HHCTPYMEHTAMU B HECJIOKHBIX CITy4asiX, BHIIOIHATh
IIOCTPOEHUsS TPEYTOJIbHUKOB, IPUMEHATH OTAEIBHBIE METObI IOCTPOECHUN LIUPKYJIEM U
JMHENKOM U MPOBOAUTD MPOCTEHIIINE UCCIIEIOBAHMS YMCiIa PEIIEHNI; n300paxaTh TUIIOBBIE
TIoCKue (GUrypsl 1 0OBEMHBIE TEJa C ITOMOIIBIO MPOCTEHIITNX KOMITBIOTEPHBIX HHCTPYMEHTOB.

B nmoBcegHeBHOI XKU3HU U IIpU U3YUYCHUU JPYTUX NPCAMCTOB:

BBITOJIHATH MPOCTEUIITNE TOCTPOSHHSI HA MECTHOCTH, HEOOXOAUMBbIE B peajbHON KU3HU;
OLICHUBATh Pa3Mephl PeaTbHBIX 00BEKTOB OKPYIKAIOIIET0 MUPA.

[IpeobpazoBanms

OnepupoBath MOHATHEM JIBIKEHUS U MPeoOpa3oBaHus MOA00US, BIAJETh IPUEMaMu
MOCTPOEHUs (PUTYP C UCTIONH30BAHUEM JIBHXKCHHM U MpeoOpa3oBaHUi 01001, MPUMEHSTh



MIOJTYYCHHBIC 3HAHUS U OTIBIT MOCTPOCHHI B CMEKHBIX MPEIMETAX U B PEATbHBIX CHUTYaIHIX
OKPYXKAaroIIero MUpa; CTPOUTH (DUTYpPY, TOJTOOHYIO JTaHHOM, TOJIH30BATHCS CBOMCTBAMH TTOI00HSI
JUTsi 00OOCHOBAHHUSI CBOWCTB (PUTYp; IPUMEHSTh CBOWCTBA IBUKCHUH JJIsl POBEICHUS
MIPOCTEUIINX 0OOCHOBAHUHN CBOMCTB (HUTYD.

B noBcenHEeBHOM KU3HU U ITPU U3YYEHUH IPYTUX IIPEIMETOB!
IPUMEHSTH CBOMCTBA IB)KEHUHN U IPUMEHATH MOJ00UE /17151 HOCTPOSHUHN U BHIYMCICHUH.
BekTopsl 1 KOOpAMHATHI HAa IUNIOCKOCTH

OnepupoBarh NOHATUAMH BEKTOP, CYMMa, pa3HOCTb BEKTOPOB, IIPOU3BECHUE BEKTOpA
Ha 4KCJIO, YTOJI MEKYy BEKTOPAMHU, CKAISIPHOE ITPOU3BEICHNE BEKTOPOB, KOOPAMHATHI HA
IUIOCKOCTH, KOOPAMHATHI BEKTOPA; BBIMOIHATh ASUCTBUS HAJl BEKTOPaMU (CIOXKEHHUE,
BbIUWTAaHUE, YMHOKEHUE HA YUCIIO), BBIUUCIATH CKAISIPHOE MTPOU3BEACHUE, ONIPEAEIATh B
IIPOCTEUIINX CIIy4asX YroJl MEeXIy BEKTOPAMHU, BBIIIOIHATh PA3JI0’KEHHUE BEKTOpa Ha
COCTaBJISOLIUE, IPUMEHSATH OTYUYEHHbIE 3HaHUS B (PU3HKE, [10JIb30BAThCS (POpMyIon
BBIYMCIICHHS] PACCTOSHUS MEKly TOYKAMM 10 U3BECTHBIM KOOPAUHATAM, UCII0JIb30BATh
ypaBHEHHUS (DUTYp AJIsl peLICHUs 334a4; IPUMEHATh BEKTOPbI M KOOPIWHATHI JUIs PEIICHUs
reOMETPUUYECKHUX 3a/1a4 HA BBIYMCIICHUE JUINH, YIJIOB.

B nmoBcegHeBHOI KU3HU U IIpU U3YUYCHUU APYTUX NPCAMCTOB:

MCIIOJIb30BaTh NOHATHS BEKTOPOB U KOOPAMHAT Ul PEIlIeHus 3a1a4 1o pusuke, reorpadpuu u
JIpyTUM y4eOHBIM TpeAMETaM.

I/ICTOpI/IH MaTEMaTHKHU

XapaKTepI/ISOBaTB BKJIaZd BbIAAONIUXCA MATCMATHUKOB B PA3BUTHC MATCMATUKU U MHBIX
HAay4YHBIX 06HaCTeI>'I; IMOHMMATh POJIb MAaTEMATUKH B Pa3BUTUH Poccun.

MeTtonarsl MaTeMaTUKA

Hcnonb3ys n3y4eHHbIE METOABI, IPOBOIUTH 10KA3aTEIbCTBO, BBIIOIHATh
OTIPOBEPKEHME; BEIOUPATh N3yUYEHHBIE METO/IbI M X KOMOMHALIMY JUTSI PEILICHHS
MaTeMaTHYECKHUX 3a/1a4; UCIIOIb30BaTh MATEMATUYECKUE 3HAHUS JIUI ONIMCAHUA
3aKOHOMEPHOCTEN B OKPYKAIOLIEH NEUCTBUTEIIBHOCTH U ITPOU3BEICHUAX UCKYCCTBA; IPUMEHSTh
IIPOCTEHINE IPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH
pELIEHNN MaTEMAaTUYECKHX 3a]1a4.

BbInyCKHUK OTyYUT BO3MOKHOCTh HAyUNUThCs B 7-9 Kiaccax sl yCIEUTHOTO
IPOI0JDKEHUs 00pa30BaHUs Ha YIIIyOJICHHOM YpOBHE

OneMeHTHI TCOPHUU MHOXKCCTB U MaTeMaTUIeCKOH JIOTHUKH

CBO6OI[HO Ol'[epI/IpOBElTb3 MOHATHUAMU: MHOXKCCTBO, XapaKTCPUCTHUKU MHOXKCCTBA,
QJICMCHT MHOKECTBA, ITYCTOC, KOHCYHOC U OECKOHEUHOE MHOXCCTBO, IIOAMHOXCCTBO,
MPUHAAJICIKHOCTD, BKIIFOUCHUC, PaBCHCTBO MHOXKCECTB, CIIOCOOBI 3aJaHuC MHOXKCCTBA, 3aaBaThb
MHOXECTBA pa3HbIMU CHOCO6aMI/I; MMPOBEPATH BBIITOJIHCHUEC XAPAKTCPHUCTUICCKOT'O CBOMCTBa
MHOXXECTBA, CBO60)IHO ONICpHUPOBATH NOHATUAMM: BBICKAa3bIBAHUEC, UICTUHHOCTDL U JIOJKHOCTH
BBICKA3bIBAHUS, CJIOKHBIC U ITPOCTHIC BLICKA3bIBAHUSA, OTPHUIIAHNEC BBICK8.3BIB8.HPII>’I; HUCTHUHHOCTBb U
JIO)KHOCTD YTBCPKACHUA U €0 OTpUIAHNsA, OIICPAMK Ha/l BBICKA3bIBAHUSAMU: U, U, HE;
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YCIIOBHBIE BBICKa3bIBaHUs (MMILIMKAIIUN); CTPOUTH BHICKA3bIBAHHUS C UCTIOJIH30BAHUEM 3aKOHOB
anreOpbl BHICKa3bIBAHUH.

B noBceaHeBHOM XU3HU U NTPU U3YUYEHUH JIPYTUX MPEIMETOB:

CTPOUTH PACCYKJIECHHs HA OCHOBE UCIIOJIb30BAHUs [IPABUJI JIOTUKH; UCIIOIb30BaTh MHOXKECTBA,
OIlepaliy C MHOKECTBAMH, UX Ipaduyueckoe NpeAcTaBIeHUE sl OIIMCAHUS peallbHbIX
IIPOLIECCOB U SIBJICHUH, TP PELICHUHU 33]1a4 IPYTUX yU4eOHBIX PEAMETOB.

Yucna

CB00OHO OMIEpUPOBATH MOHITHIMHE: HATypajdbHOE YHCIIO, MHOKECTBO HATYPATBHBIX
YuCe, 1eJI0€ YUCII0, MHOYKECTBO IIEJIBIX YHMCell, OOBIKHOBEHHAsI Ip00b, NecATUYHAs APOOb,
CMEILIAHHOE YUCII0, PAlMOHATIBHOE YHCII0, MHOKECTBO PAllMOHATIBHBIX YUCEN, UPPALMOHAIBHOE
YHUCJI0, KOPEHBb CTENEHU N, TEHCTBUTEILHOE YHCIIO, MHOYKECTBO JCHCTBUTEIBHBIX YUCEN,
reoMeTpHuuecKasi MHTEPIPETalUs HaTypaJIbHbIX, LIEJIbIX, PALIUOHAIBHBIX, IEHCTBUTEIIbHBIX
YHUCeJ; TOHUMATh U OOBSICHATH PA3HUITY MEXKIY IMO3UIIMOHHON U HEMO3UIIMOHHOW CHCTeMaMu
3aMKCH YUCell; IEPEBOJUTh YUCIIA U3 OJTHON CHCTEMBI 3aITUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JIOKa3bIBaTh M UCTOIB30BATh MPU3HAKH JIETUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmbI 1
MIPOU3BEICHUS YUCEN MPU BBIIIOJIHEHUH BBIYMCICHUN U PELLICHUH 3a/1a4; BBIIIOJIHITH OKPYIJICHHUE
palMOHATBHBIX U UPPALMOHATIBLHBIX YUCE C 33IaHHONU TOYHOCTHIO; CPAaBHUBATH
JIEHCTBUTEIILHBIE YHCIIa PA3HBIMU CITOCOOAMM; YIIOPSIIOYMBATH YUCIIA, 3alTUCAHHBIC B BUIC
OOBIKHOBEHHOM W IECATUIHON ApOOHU, YKCIa, 3alMCAHHBIC ¢ UCIIOJIb30BaHUEM apu(PMETHUECKOTO
KBaJPaTHOTO KOPHs, KOpHE# crenieHu 6osbine 2; Haxoauth HOJl n HOK umcen pazubimu
crocobaMu U UCTIONB30BaTh UX MPH PEIICHUHN 33]1a9; BBIIIOIHATH BEIYUCICHUS U
npeoOpa3oBaHMsl BRIPAKEHUN, COIEpKAIINX JEHCTBUTEIbHBIC YUCIIa, B TOM YHUCIIE KOPHU
HaTypAJIbHBIX CTEIICHEH.

B noBcenHEeBHOM KHU3HU U P U3YYEHUN JPYTUX IIPEIMETOB:

BBINIOJIHATH U OOBSICHATH PE3YJIbTAThl CPABHCHUA PE3YJILTATOB BBIYUCIICHUI IIpU pCUICHUHN
MMPAKTUYCCKUX 3aaa4, B TOM YUCJIIC HpI/I6J'II/I)KeHHI)IX BLIHHCHGHHﬁ, HCIIOJIB3YyS Pa3HBIC CIIOCOOBI
CpaBHeHHﬁ; 3alMUCbIBATh, CPAaBHUBATL, OKPYIJIATH YUCIIOBBIC NAHHBIC PCAJIbHBIX BEJIMYHH C
HCITIOJIb30BAHUEM PA3HBIX CUCTEM U3MCPCHUS, COCTABJIATh U OLICHUBATH Pa3HbIMU crocodamu
YHUCJIOBBIC BBIPAXKCHUS MPU PCHICHUN NNPAKTUYCCKUX 3a/la4 U 3aia4 U3 JPYyTrux yLIe6HBIX
npeaAMCETOB.

ToxnecTBeHHble MpeoOpa3zoBaHUs

CB00O0IHO OMEPUPOBATH MOHATUSAMH CTETICHHU C LIEIBIM U APOOHBIM TOKa3aTeNIeM;
BBINOJIHATH JI0Ka3aTeIbCTBO CBOMCTB CTENEHHU C LIETIBIMU U JPOOHBIMHU MOKA3aTENSMU;
OIEPUPOBATH MOHATUIMH «OJHOUWIEH)», «KMHOTOWIEH», «MHOT'OUJIEH C OJJHOU IIEPEMEHHONY,
«MHOTOUJIEH C HECKOJIbKMMHU IIEPEMEHHBIMIW», KOA(PPHUIIMEHTH MHOTOYJICHA, «CTaH1apTHas
3aMMCh MHOTOYJIEHA», CTETIEHb OJJHOWJIEHA U MHOTOYJIEHa; CBOOOIHO BJIaJIeTh IPHEMaMu
npeoOpa3oBaHus LENbIX U APOOHO-PALMOHATBHBIX BBIPAKEHHI; BHIIIOIHATE Pa3JIoKeHNE
MHOT'OYJIEHOB HAa MHO>KUTEININ Pa3HbIMU CIIOCO0AMHU, C UCIIOJIb30BaHHEM KOMOMHAINH
pa3IMyYHbIX TPUEMOB; UCIIOIB30BaTh TeopeMy Buera u reopemy, oOpatnyto Teopeme Buera, s
[IOMCKA KOpHEU KBaJAPAaTHOIO TPEXUWICHA U IS PEILICHUs 3a1a4, B TOM 4MCJIE 3a/1a4 C
napaMeTpamMy Ha OCHOBE KBAJIPaTHOT'O TPEXWIEHA; BBIIIOJIHATD JCJICHUE MHOTOYWICHA Ha
MHOT'OYIEH C OCTaTKOM; JJOKa3bIBATh CBOMCTBA KBAJPATHBIX KOPHEN U KOPHEH CTEIICHHU n;
BBINOJIHATH IPE00pa30BaHMs BEIPAXKEHUH, COlEpKAILUX KBAIPATHbIE KOPHU, KOPHU CTEINIEHH N;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU «TOXKIECTBO», KTOKAECTBO HA MHOXKECTBEY,



«TOXJIECTBEHHOE MPEOOPa30BAHKEN; BHITIONHATh Pa3IMIHbIE IIPE0OPA3OBaHHs BHIPAKEHHUH,
2_ K
comepkamux Moy (Vak)? = x

B noBcegHEBHOM KU3HH U IIpU U3YUYCHUU JPYTUX NPCAMETOB:

BBITMOJIHATH peo0pa3oBaHus U JEHCTBUS ¢ OyKBEHHBIMH BBIPAKEHUSMU, YHCIOBBIE
K02(pPHUIIMEHTHI KOTOPBIX 3aMCAHBI B CTAHAAPTHOM BHJIE; BBIIIOIHATH IPE0Opa30BaHuUs
paloHaIbHBIX BBIPAKEHUH IPU PELICHUH 3a7a4 APYyTUX Y4eOHBIX IPEIMETOB; BHIIIOJIHATD
MIPOBEPKY MPABIOMOA00HS PUINISCKUX U XUMHUYECKUX POPMYJT HA OCHOBE CPaBHEHUS
Pa3MEPHOCTEN U BaJICHTHOCTEH.

VYpaBHeHHs U HEPaBEHCTBA

CB000IHO OMEpUPOBATh MOHATUSAMH: YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCHIIBHBIC
YPaBHEHUsS U HEPABEHCTBA, YPABHEHUE, SABIAIOLIEECS CICACTBUEM IPYroro ypaBHEHMS,
ypaBHEHHsI, PABHOCHJIbHBIE HA MHOXECTBE, pAaBHOCUIIbHBIE ITPe0Opa30oBaHusl ypaBHEHUH; pelIaTh
pa3Hble BUJIbl yPABHCHHUI U HEPABEHCTB U MX CUCTEM, B TOM YHMCJIE HEKOTOpBIEC ypaBHEHUs 3 U 4
CTerneHe, IpoOHO-palnoHaIbHbIE U UPPALMOHATIBLHBIC; 3HATh TeopeMy Buera 1yt ypaBHEHHA
CTEIICHM BBIIIE BTOPOM; IOHUMATh CMBICII TEOPEM O PABHOCWIBHBIX U HEPaBHOCHIIBHBIX
IpeoOpa30BaHUAX YPAaBHEHUM U yMETh UX J1I0Ka3bIBaTh; BIaJE€Th Pa3HbIMU METOJIaMU PELICHUS
YpaBHEHHI, HEPAaBEHCTB U X CUCTEM, YMETh BBIOMpPATh METO]I PEIIEHUsI 1 000CHOBBIBATh CBOM
BBIOOP; MCIIOJIB30BAaTh METO/] MHTEPBAJIOB ISl PELICHUSI HEPABEHCTB, B TOM YHUCIIE IPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOLIUX B €051 MppallMOHAIbHbIE BEIPAXKEHUS; pelIaTh alredpandyeckue
ypaBHEHHSI 1 HEPABEHCTBA U UX CUCTEMBI C ITapaMeTpaMy ajareOpandeckuM U rpaduaeckum
METOAAMHU; BIaJAECTh PasHbIMU METOJAMU JOKA3aTeIbCTBA HEPABEHCTB; PEILATh YPABHEHUS B
IEJIBIX YMCIIaX; N300pakaTh MHOXKECTBA Ha TUNIOCKOCTH, 33]aBaeMbIe YPaBHECHHUSIMH,
HEPaBEHCTBAMU U UX CUCTEMAaMH.

B HOBCGI[HCBHOﬁ JKU3HU U ITPH UBYUCHHU JAPYTUX IPECAMETOB!

COCTaBJIATh U PEIIaTh YPABHEHUS, HEPABEHCTBA, NX CUCTEMBI IIPU PEIICHNUH 3a7a4 IPYTUX
y4eOHBIX IPEMETOB; BBIIIOJIHITH OLIEHKY MPaBA0NOA00Hs Pe3yIbTaTOB, OJyYaeMbIX IpU
PELICHUH PA3IMYHbIX YPAaBHEHNH, HEPABEHCTB U X CUCTEM IIPH PELIEHUU 3a]1a4 IPYTHUX
y4eOHBIX IPEAMETOB; COCTABIATH U PEIIaTh YPAaBHEHUS M HEPABEHCTBA C apaMeTpaMHu MpH
pellIeHnu 3aa4d JpyTruxX y4eOHbIX IPEIMETOB; COCTABIATh YpaBHEHHE, HEPABEHCTBO WIN UX
CUCTEMY, OIHCHIBAIOIINE PEATIbHYI0 CUTYAIUIO WU IPUKIAJHYIO 3a7a4y, HHTEPIIPETUPOBATh
[IOJIyYCHHBIE PE3YIIbTaThI.

OyHKIUU

CB000/1HO OMEpUPOBATh MOHATUSAMU: 3aBUCUMOCTb, ()YHKIIMOHAIbHASL 3aBUCUMOCTD,
3aBHCUMasl ¥ He3aBUCHMas TIepeMEeHHbIe, (YHKIIHS, CIIOCOOBI 3a1aHusT PYHKIINU, apTyMEHT U
3HaYeHue PYHKINHU, 00JIaCTh ONpPE/IeeHUsI 1 MHOKECTBO 3HAUE€HUS! QYHKLMH, HYTU (QYHKLUH,
MPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKITNH, HAaNOOJIbIIIEe M HANMEHbIIIEE
3HAa4YeHHUs1, YeTHOCTH/HEUYETHOCTh (DYHKIIMH, TEPUOJUYHOCTh (PYHKLNH, rpaduK HyHKINH,
BEPTUKAJIbHAS, TOPU3OHTATIbHAS, HAKIIOHHASI aCHMIITOTHI; Tpa)uK 3aBUCUMOCTH, HE SIBIISTIOLICHCS
byHK1IMEH, CTpoUTh rpaduKu GYHKUIUN: TMHEHHOHM, KBapaTUYHOM, APOOHO-IHHEIHOMH,
CTEIICHHOM NPY Pa3HBIX 3HAYCHUSIX [TOKA3aTENs CTEIECHH, Y = |X|; HCIIOIBh30BaTh MPE0Opa30BaHMUs
rpaduka ¢pynkuun Y = f(X) mis nocrpoenus rpadukos pyunkuuit y = af(kx + b) + c;
aHaJM3UPOBATh CBOMCTBA (PYHKITHI U BU rpaduKka B 3aBUCUMOCTH OT ITapaMeTPOB; CBOOOIHO
OTIEpHPOBATH MOHATHIMHU: MOCIIEI0BATEIBHOCTD, OTPaHUYEHHAs ITOCIEI0BATEILHOCTD,
MOHOTOHHO Bo3pacTaromias (yObIBaromas) Mociae10BaTeabHOCTb, IPEes MOCIe0BaTeIbHOCTH,



apudmeTHuecKas Mporpeccus, reoMeTpuiecKkasi MporpeccHsi, XapaKTepUCTHUECKOE CBOMCTBO
apupMeTUIecKor (TeOMETPUIECKOMN) MPOTPECCUN; UCTIOIB30BATh METO]] MAaTEMATUUYECKON
WHAYKIUU JUIS BbIBOJA (DOpMYIT, JOKa3aTEIbCTBA PABEHCTB U HEPABEHCTB, PEIICHHUS 3a/a4 Ha
JEIMMOCTb; UCCIIEA0BATh NIOCIEA0BATENbHOCTH, 3a/1aHHbIE PEKYPPEHTHO; PELIaTh
KOMOMHHPOBAHHbBIE 33]]a91 HA apU(PMETUIECKYIO H TEOMETPHUUECKYIO IIPOTPECCHH.

B noBcenHEBHOM KU3HU U IIPU U3YUYEHUHU JPYTUX IIPEIMETOB:

KOHCTPYUPOBATh U MCCIE10BaTh (DYHKIIMH, COOTBETCTBYIOLINE PEaIbHBIM IIPOLIECCAM U
SIBJICHUSAM, HHTEPIIPETUPOBATH MOJIy4YE€HHBIE PE3yJIbTaThl B COOTBETCTBUHU CO CIIEUU(UKOM
UCCIIElyeMOro MpoLecca WM SBJIEHUS; UCTIONb30BaTh IpadUKK 3aBUCUMOCTEH U1
UCCIICIOBAHMS PEATIbHBIX MIPOIIECCOB U SBJICHUN; KOHCTPYUPOBATh U MCCIEI0BaTh (OYyHKIMH IPU
peLIeHUH 3ajiay APYrUX Y4eOHBIX IPEIMETOB, HHTEPIPETUPOBATH I10JIyYE€HHbIE PE3yJIbTaThI B
COOTBETCTBUU CO CHEIUPUKOIN ydeOHOro npeameTa.

CraTucTHKa ¥ TEOpUs BEPOSITHOCTEN

CB000/1HO OMEpUPOBATh MOHATUSAMH: CTOJOUYATHIE U KPYTOBbIE JUATrPAMMBI, TAOIHILIBI
JAaHHBIX, CpeIHee apu(MeTHIecKoe, MeInana, HanboJIbIlIee 1 HauMEHbIIIee 3HAYCHUS BHIOOPKH,
pa3max BbIOOPKH, JUCIIEPCHS U CTaHAAPTHOE OTKIOHEHUE, CIydaiiHas U3MEHUMBOCTh; BBIOMPATh
HanOoJiee ya00HBIN cioco0 mpeacTaBieHus nHpopMaluu, afeKBaTHBIA €€ CBOMCTBAM M LIEIISIM
aHaJIN3a; BBIYUCIIATH YUCIOBBIE XapaKTEPUCTUKH BBIOOPKU; CBOOOIHO OMEPUPOBATH NOHATUIMU:
(akTopHan yucia, nepecTaHOBKH, COYETAHUS U pa3MeleHHs, TpeyroiapbHuK [lackans; cBo6oaHO
ONEepUPOBATH MOHATUAMU: CIyUYailHBIN OIBIT, CIy4YailHbI BEIOOP, UCTIBITAHUE, FJIEMEHTApHOE
CIIy4aitHOe cOOBITHE (MCXO]T), KIIACCHYECKOE ONPE/IEIICHUE BEPOATHOCTH CIIy4aitHOTO COOBITHSI,
orepauy HaJl CIIy4alHbIMU COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBL; CBOOOIHO
OTIEPUPOBATH MOHATHIMU: CIIy4YaiHBIN OMBIT, CIyYaiHbIH BEIOOP, UCIIBITAHHUE, YJIEMEHTAPHOE
cily4aifHoe coObITHE (MCXO/T), KIIACCHYECKOe ONpEe/IeIeHe BEPOATHOCTH CIIy4aitHOro COOBITHS,
OTepalyy HaJl CITyYailHBIMH COOBITHUSIMHU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI; 3HATH TPUMEPHI
CITy4YaiHbIX BETUYHH, U BBIYUCIATh UX CTATUCTUYECKHE XapaKTePUCTUKHU; UCTIOIb30BATh
(dopMyIIBl KOMOMHATOPUKY TPU pEIIEHUH KOMOMHATOPHBIX 33]a4; peulaTh 3aaqu Ha
BBIYUCIIEHHE BEPOSATHOCTH B TOM YHCJIE C UCTIOIb30BaHUEM (HOpMYII.

B nmoBcegHeBHOI XKU3HU U IIpU U3YUYCHUU JPYTUX NPCAMCTOB:

MPEJICTaBIATh UH(POPMALIMIO O PEATIbHBIX MPOIeccax U SIBICHUAX CIOcOO0M, aIeKBaTHBIM €€
CBOMCTBAM U LI€JIU UCCIICOBAHNS; aHAIIM3UPOBATh U CPABHUBATH CTATUCTUYECKUE
XapaKTePUCTUKHU BBIOOPOK, MOJYUEHHBIX B MPOIIECCE PEIIEHUS MPUKIIATHON 3aJauH, U3YUEeHUS
PEaTbHOTO SIBJICHUS, PeIICHHs 3a/1a4l U3 APYTHX YUeOHBIX TPEIMETOB; OLIEHUBATh BEPOSTHOCTD
peanbHbIX COOBITUH U SBJICHUN B Pa3IMUHBIX CUTYaIUSIX.

TexkcToBbIE 3aga4n

PemaTh nmpocThie U CIOXKHBIC 33]]a41, a TAK)KE 3a/1a4M IMOBBIIIEHHOW TPYTHOCTH U
BBIACIIAATh UX MATEMATHYCCKYIO OCHOBY,; paCliOo3HaBaTb Pa3HbIC BUJbI U TUIIBI 3a1a4;
HCTIONIb30BATh Pa3HbIE KPAaTKUE 3aMUCH KaK MOJIETTH TEKCTOB CIOXHBIX 33134 U 33734
MHOBEIIIEHHON CIIOKHOCTHU JJI1 TIOCTPOCHUA IHOUCKOBOH CXEMEI U peicHud 3aa4, BBI6I/IpaTB
ONTUMAJIBHYIO JJIA paCCManI/IBaCMOfI B 3a1a4C CUTyallunu MOJCJIb TCKCTA 3a/la4u,; pa3jiniaTb
MOJIENTb TEKCTa U MOJICIIh PEIICHHS 3a/1a41, KOHCTPYHPOBATh K OJTHOW MOJICITH PEIICHUS
CJIOKHBIX 3a/ia4 pa3HbIC MOACIIN TCKCTA 3aAa4U, 3HATb U IPUMCHATH TPU cnocoGa IIOHUCKa
pereHus 3a1a4 (0T TpeOOBaHUS K YCIOBHUIO U OT YCIIOBHUS K TPEOOBaHUIO, KOMOMHHUPOBAHHBIHN ),
MOZACIINPOBATDH pACCYXKACHUSA ITPHU TOUCKC PCUHICHUA 3a1a4 ¢ TIOMOIIBIO Fpa(b-CXGMBI; BBIACTIATH
ATl PEIICHUS 3aJIa4H U COJICpPIKaHUe KaXKIO0T0 3Tara; yMeTh BEIOUPATh ONTHMAaIbHBIN METOT



pelLeHHs 3aJa4d 1 OCO3HaBaTh BBIOOP METO/Ia, PACCMAaTPUBATh Pa3InYHbIE METO/IbI, HAXOUTh
pa3Hble pelIeHns 3a/1a4u, €CIM BO3MOXHO; aHAIM3UPOBATh 3aTPyJHEHUS NIPU PELICHUH 3a/1ay;
BBINOJIHATH pa3iIMyHble MPeoOpa3oBaHMsl PEI0KEHHON 3a7jaui, KOHCTPYUPOBAaTh HOBBIE
3a/1a4y U3 JaHHOM, B TOM YucJie 00paTHbIE; HHTEPIPETUPOBATH BHIYMCIUTENIBHBIE PE3YJIbTATHI B
3ajayde, UCCIIeI0BATh MOTYYEHHOE PELICHNE 3aa4l; U3MEHATh YCIOBHUE 3a/1a4 (KOJTUYECTBEHHbIE
WJIM KaueCTBEHHBIE JJaHHBIE), UCCIIEI0BAaTh U3MEHEHHOE IPE0OPa30BaHHOE; AaHAJTU3UPOBATh
BCEBO3MOXHbIE CUTYaIIUH B3aMMHOT'O PACIIOJIOKEHUS IByX OOBEKTOB M U3MEHEHHE UX
XapaKTEPUCTHUK IPU COBMECTHOM JIBHIKEHUU (CKOPOCTb, BPEMSI, pACCTOSIHUE) MPU PELICHUH
3aJa4 Ha JIBU)KEHUE JIByX OOBEKTOB KaK B OJJTHOM, TaK U B IPOTUBOIIOJIOXKHBIX HAIIPABICHHSIX,
KOHCTPYHPOBAaTh HOBBIE CUTYaI[Ml HA OCHOBE M3MEHEHUs YCIOBUH 3a1auu NpU ABMKEHUHU IO
pEKe; UCCIIE0BATh BCEBO3MOXKHBIE CUTYaLlMU IIPU PELIEHUH 3a/1a4 Ha IBUKEHUE I10 PEKeE,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA; PeIIaTh Pa3HOOOPA3HbIE 33/1aUH «HA YaCTU»; pellaTh
¥ 000CHOBBIBATh CBOE PEILICHHE 3aj1ay (BBLACIATh MAaTEMATHUYECKYI0 OCHOBY) Ha HAXOXKIECHUE
YacTH YHUCJIAa U YKCJIa 110 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMBbICIIa Apo0u; 00BACHATh
UJICHTUYHOCTD 33/1a4 pa3HbIX TUIIOB, CBA3BIBAIOIIMX TPU BEJIMYHMHBI (Ha paboTy, Ha TIOKYIKH, HA
JBUKEHHE), BBIICIATH 3T BEJIMUMHBI U OTHOIICHUS MEXAYy HUMH, IPUMEHSTh UX MPU PELICHUN
3aJa4, KOHCTPYHUPOBaTh COOCTBEHHBIE 33J]au YKa3aHHbIX TUIIOB; BJIAJETh OCHOBHBIMH METOJJaMH
pelIeHus 3a/1a4 Ha CMECH, CILIaBbl, KOHIEHTPALUH, UCTIOIb30BaTh UX B HOBBIX CUTYalUSIX IO
OTHOIICHMIO K U3YYEHHBIM B Ipoliecce 00y4YeHus; periaTh 3a1a4 Ha MPOLIEHTHI, B TOM YHCIIE,
CJIOXHBIE IIPOLIEHTHI C 000CHOBAaHUEM, UCIIOJIb3YS Pa3HbIe CIIOCOOBI; PelIaTh JIOTHYECKUE 3a7aun
pasHBIMU CII0COOaMU, B TOM YHCJIE, C IByMsI OJIOKaMH U ¢ TpeMst OJIOKaMH JaHHBIX C IOMOIIIBIO
TabJIML; pelaTh 3a7a4u 0 KOMOMHATOPHUKE U TEOPUU BEPOATHOCTENW HA OCHOBE HCIIOIb30BaHUS
U3yUYEHHBIX METOJIOB U OOOCHOBBIBATh PELICHUE; PELIaTh HECIOKHBIE 33/1a4H I10
MaTEMaTHYECKON CTATUCTUKE; OBJIAJIETh OCHOBHBIMU METOJIaMU PELICHUS CIOXKETHBIX 3a]1a4:
apudmMeTHuecKuil, anredpanyeckuil, nepedop BapuaHTOB, TEOMETPUUECKUiL, rpaduuecKui,
IIPUMEHATH UX B HOBBIX 110 CPAaBHEHUIO C U3yUYEHHBIMH CUTYALIHAX.

B noBcenHEeBHOM KWU3HU U P U3YYEHNUH JPYTUX IIPEIMETOB:

KOHCTPYUPOBATH HOBBLIC IJIA HaHHOﬁ 3aa4M 3aa4YHbIC CUTyallur C YUCTOM PCAJIbHBIX
XApaKTCPUCTHK, B HACTHOCTH, IIPHU PCUICHUHU 3a/la4 Ha KOHIOCHTpAllUK, YUYUTBIBATH IIJIOTHOCTDH
BCIICCTBA, PCIIATh U KOHCTPYUPOBATH 3aJa4YU Ha OCHOBC paCCMOTPCHHA PCAJIbHBIX CHTyaHHﬁ, B
KOTOPBIX HE Tpe6yeTc>1 TOYHBIA BEIYUCIUTEIbHBIN pe3yibTaT; p€llaTh 3ala41 Ha JIBHUXKCHUC 10
PEKE, pacCcMaTpuBasa pa3sHbIC CUCTCMbI OTCUCTA, KOHCTPYUPOBATH 3aJa4YHbIC CUTYyallNH,
HpI/I6J'II/I)KCHHBIC K pCaHLHOﬁ HeﬁCTBHTCHBHOCTH.

I'eomeTrpuueckue Gpurypsl

CB000OHO ONIEpHUpPOBATH FEOMETPUUECKUMHU MOHITHSIMU IIPU PELIEHUH 3a/1a4 U
IPOBEIEHUN MAaTEMAaTHYECKUX PacCyKJIECHH; CaMOCTOATENBbHO (POPMyINpPOBaTh ONpeAETIeHUs
FEOMETPUUECKUX (UTYD, BBIABUTAaTh THIIOTE3bI O HOBBIX CBOMCTBAaX M MpPU3HAKAX
reoMeTpudeckux (Gpuryp u 060CHOBBIBaTh WM ONPOBEPraTh UX, 00001IIaTh WK
KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIE KJAacChl (PUTYD, TPOBOIUTH B HECIOKHBIX CIydasix
KJaccu(uKauo GUryp mo pa3aIMuHbIM OCHOBAHHUSAM; UCCIIEI0BATh YEPTEKH, BKIIIOYAs
KOMOWHaIMu GUryp, U3BJIEKATh, HHTEPIIPETUPOBATH U IPe0OPa30BHIBaTh HH(POPMAIIHIO,
IIPEJICTAaBICHHYIO HA YEPTEKax; penaTh 3a1layd FT€OMETPUIECKOTO CONEP KAHUS, B TOM YHUCIIE B
CUTYyAIHSIX, KOTJIa aITOPUTM PEIICHUS HE CIIEAYET SIBHO U3 YCIOBUS, BBIOIHATH HEOOXOIUMBIE
JUIsl pEIICHUS 3a1a4M JOIOJIHUTEIbHBIE IOCTPOCHHUS, UCCIIEN0BATh BO3MOXXHOCTh IPUMEHEHHUS
TeopeM U GOopMyIT UI pelIeHus 3a1a4; GOpPMYITHPOBAThH M JOKAa3bIBaTh T€OMETPUIECCKHE
YTBEPXKICHHUSL.

B noBcegHEBHOM KU3HH U IIpU U3YUYCHUU APYTUX NPCAMCETOB:



COCTaBJIATh C UCIOJIb30BAHUEM CBOMCTB F€OMETPUUECKUX (PUIYp MaTeMaTHYeCKHe MOJEIH IS
pelenus 3a1a4d NPaKTUYECKOro XapakTepa U 3a7a4 U3 CMEXHBIX JUCLUIUIMH, HCCIEN0BaTh
IIOJIyYEHHBIE MOJEIN U UHTEPIIPETUPOBATH PE3YJIbTaT.

OTHOLIEHUA

Brnanets moHsATHEM OTHOLIEHUS KaK METAIPEAMETHBIM; CBOOOIHO OTIEPUPOBATh
HOHSATHSMH: PAaBEHCTBO (pUTYp, paBHBIE (DUTYPBI, PABEHCTBO TPEYTOJILHUKOB, MAPaJICIbHOCTD
NPSAMBIX, TIEPIIEHANKYISIPHOCTD MPSAMBIX, YTIIBI MEXK/TY MPSIMBIMH, NEPICHIUKYIISAP, HAKIOHHAS,
poeKIyst, mogooue puryp, nogo0HbIE PUTYPHI, TOAOOHBIE TPEYTOJILHUKH; HCIIOIB30BATh
CBOMCTBA MOA00MS U paBEHCTBA (DUTYD MIPU PELICHUHU 3a4a4.

B noBceaHeBHOM XU3HU U MIPU U3YUYEHUH JIPYTUX MTPEIMETOB:

HCIIOJIB30BAaTh OTHOLICHUS JJIA MMOCTPOCHUA U UCCICIOBAHUSA MATECMATHICCKUX MOZ[GJ'IG?I
00BEKTOB peabHOM KU3HU.

I/ISMCpeHI/IH W BBIYMCICHUA

CB00OHO ONIEpHUpPOBATH MOHATHAMHM JUIHHA, IUIOIA/lb, 00BEM, BEIMYMHA yTJIa KaK
BEJIMYMHAMU, HCII0JIb30BaTh PABHOBEJIIMKOCTh U PABHOCOCTABIEHHOCTD IIPY PELLIEHUH 3a7a4 Ha
BBIUHCJICHHE, CAMOCTOSTENIBHO MOJIY4YaTh U UCIIOJIb30BATh (DOPMYJIbI JIsl BEIYMCIICHUN TUIoLanen
U 00beMOB (uryp, cB0OOOIHO ONEPUPOBATH MHUPOKUM HAOOpOM (hOpMYJT Ha BBIYUCICHUE IPU
PELICHNUH CIOXKHBIX 33/1a4, B TOM YHCJIE U 3a/1a4 Ha BBIYUCIICHUE B KOMOMHAIUSAX OKPY>KHOCTU U
TPEYroJbHUKA, OKPY>KHOCTH U YETBIPEXYTOJIBHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPUN;
CaMOCTOATENIBHO (POPMYJIUPOBATH TMIIOTE3bI U IIPOBEPSTH UX JOCTOBEPHOCTb.

B noBcenHeBHOM XKHU3HU U NP U3YYEHNUN JPYTUX IIPEIMETOB:

CBOOOJTHO OTIEpHPOBATH (POPMYITAMHU NPU PEIICHUH 3a/1a4 B APYTUX yUEOHBIX MpEAMETax U MpH
NPOBEIEHUN HEOOXOAMMBIX BBIYMCICHUN B PEATbHOM KU3HH.

I'eomeTpuueckne NocTpoeHus
OnepupoBath MOHATHEM HabOpa 3JIEMEHTOB, ONPEEIAIONINX T€OMETPHUIECKYI0 PUrypy,

BJIaJIETh HAOOPOM METOJIOB IMOCTPOSHUH IUPKYJIEM U JTUHEHKOH; IIPOBOANTH aHATIN3 U
peann30BbIBATh JTAIbl PELICHUS 3a/1a4 Ha IIOCTPOCHHUE.

B HOBCGI[HCBHOﬁ JKU3HU U IIPH UBYUCHHUU JAPYTUX IPECAMETOB!

BBITOJIHATH IOCTPOEHUS HA MECTHOCTH; OLIEHUBATh pa3Mephl PEaIbHBIX O0BEKTOB OKPYIKAIOIIETO
MHpa.

[IpeobpazoBanus

OnepupoBaTh IBIKCHUSIMHU U TIPEOOPA30BAHUAMHE KaK METAPEIMETHBIMU TOHITHSIMU;
OTIEpUPOBATH TIOHATHEM JBIKEHHS U TIpeoOpa3oBaHus 110100us 111 000CHOBaHUi, CBOOOIHO
BJIAJICTh IPHEMaMH TIOCTPOEHUS (PUTYP C TTIOMOIIBIO IBMXKCHUH M MpeoOpa3oBaHus Moa00us, a
Tak)Ke KOMOMHALIMSAMU ABWKCHUM, IBIKEHUN U peoOpa30BaHUil; HCIIOIh30BATh CBONCTBA
JIBUKEHUM 1 TpeoOpa3oBaHuil sl MPOBEACHHSI 0OOCHOBAHUS U 0OKA3aTeIbCTBA YTBEPKICHHI B
TEOMETPHH U JPYTHUX YYEOHBIX MPeIMeTaX; MOIb30BAThCSI CBOMCTBAMU JBHKCHUN U
npeoOpa3oBaHuil IPU PEIICHUH 3a7au.



B noscenHEeBHOM KU3HU U IIPU U3YUYEHUU JPYTUX IIPEIMETOB:
INPUMEHSTH CBOMCTBA ABWKECHUN U IPUMEHATH MOA00HE AJIsl TOCTPOCHUHN M BHIUMCIICHUI.
BekTops! 1 KOOpAMHATEI HA INIOCKOCTH

CB000OHO ONIEpUPOBATH MOHATUSIMH BEKTOP, CYMMa, pa3HOCTh BEKTOPOB, IPOU3BEIACHHE
BEKTOpa Ha YMCJIO, CKAJSIPHOE NIPOU3BEICHUE BEKTOPOB, KOOPAUHATHI HAa IUIOCKOCTH,
KOOPJIMHATHI BEKTOPA; BIAJAECTh BEKTOPHBIM M KOOPAMHATHBIM METOJOM HA INIOCKOCTH JJIS
pelIeHus 3a/1a4 Ha BBIYUCICHUE U J0KA3aTeIbCTBA; BBIIIOIHATE C IIOMOIIBIO BEKTOPOB U
KOOpMHAT JJOKa3aTeIbCTBO U3BECTHBIX €EMY F€OMETPUUECKUX (PaKTOB (CBOMCTBA CPEIHUX
JMHUHN, TEOPEM O 3aMeyaTeSIbHbIX TOYKAX U T.II.) U MOJIy4aTh HOBbIE CBOMCTBA U3BECTHBIX
¢buryp; UCroib30BaTh ypaBHEHUS (PUTYp AJIs pEeLISHUS 3a7a4 U CAMOCTOSTEIbHO COCTABIISATh
YpaBHEHHSI OT/ICJIBHBIX IIOCKUX (PUTYD.

B noBcenHEBHOM KU3HU U IIPU U3YUYEHUHU JPYTUX IIPEIMETOB:

MCIIOJIb30BaTh MOHATHS BEKTOPOB U KOOPAMHAT Ui PEIIeHuUs 3aa4 1o Gpu3uke, reorpaduu u
JIPYTUM y49€OHBIM IIPEIMETaM.

Hctopust maTeMaTuku

IlonuMmath MAaTCMAaTUKYy KaK CTPOTO OpTraHU30BAHHYI0 CUCTEMY HAYYHBIX 3HaHHfI, B
YaCTHOCTH BJIAACTH MPCACTABJICHUAMU 00 aKCHOMaTU4YEeCKOM IMOCTPOCHUHU I'COMCTPUHU U
IEPBUYHBIMU ITPECACTABJICHUAMU O HCEBKIINOBBIX I'COMETPHAX, paCCMaTpUBaTh MAaTEMATUKY B
KOHTCKCTC UCTOPHU PA3BUTUA HUBUJIIN3ALIUN U UCTOPHUU pa3BUTHUA HAYKU, IOHUMATDH POJIb
MAaTCMAaTUKHU B Pa3BUTUHN Poccun.

Metoasl MaTEMaTUKH

BJ'IaI[eTB SHAHUAMHU O PA3JIMYHBIX METOJaX 000CHOBaAHHS U OITPOBECPKCHUA
MAaTCMaTUYCCKUX yTBCp)K,Z[CHI/Iﬁ N CaMOCTOSATCIIBHO ITPUMCHSATD UX; BIIAACThL HABBIKAMHU aHAJIN34a
YCJIOBUA 3aJa4d U OIMMPECACIICHUSA MOAXOAAIUX OJId PEIICHUA 3aaa4 U3YYCHHBIX METOJ0B UJIN UX
KOM6HHaHHﬁ; XapaKTCpU30BaTh NPOU3BCACHHUA UCKYCCTBA C YUHCTOM MATCMATUYICCKUX
SaKOHOMepHOCTeﬁ B IIpHUPOAC, UCITOJIB30BATh MATEMATHYCCKHUEC 3aKOHOMECPHOCTH B
CaMOCTOATCIILHOM TBOPYCCTBE.

Conep:xxaHue yueOHOro npeamera

Coneprxkanne TUCIUTUTAHBI « AnreOpay» B 7-9 Kiaccax Mpu U3y4eHUH Ha 0a30BOM YpOBHE
npeaMera «MaremaTuka»

AnrebpanuecKue BbIpaXKEHUS



BelpakeHue ¢ mnepeMEHHBIMU. 3HAUYEHHME BBIPAXKEHUS C IEpEMEHHBIMU. TOXAECTBO.
ToxnecTBeHHbIE TPeoOpa3oBaHusl ANreOpandecKiX BeIpaKeHUH. J{0Ka3aTeIbCTBO TOXKIECTB.

Crenenb C HaTypaJdbHbIM TIOKazatereM u €€ cBoiictBa. OpHouneHbl. OIHOWIECH
cranaapTHoro Buja. CreneHb ojHOuleHAa. MHorousaeHsl. MHOrowieH CTaHAApTHOIO BHJA.
OpnHopoaublii MHOrousieH. Cummerpuyeckuit MHorouwieH. CreneHb MHorouseHa. CloxeHue,
BBIYUTAHUE WU YMHOXKEHHE MHOIrouJeHOB. (DOpMyJibl COKpPAUIEHHOTO YMHOXEHUS: KBaapar
CYMMBI U KBaJpaT Pa3HOCTU JIBYX BBIPRKCHUM, KBAApPAT CyMMbl HECKOJbKUX BBIpaK€HUi, KyO
CYMMBI U KyO pa3HOCTHU JIBYX BBIpa)KE€HUI, IPOU3BEICHUE PA3HOCTH M CYMMBI JIBYX BBIPa)KEHUI.
PasnoxkeHne MHOrouieHa Ha MHOXHUTENIH. BriHeceHne obiiero MHOXUTENS 3a cKoOkU. Metoa
rpynnupoBku. Pa3zHocTh KBagpaToB JBYX BblpakeHuil. Cymma M pa3HOCTh KyOOB JBYX
BBIPAKCHUM.

Pannonaneubie BolpakeHus. Llenbie Beipakenus. [poOHble BbIpakeHus. PanmoHanbHas
npoOb. OCHOBHOE CBOKMCTBO palmoHaNbHOUW aApobu. CliokeHre, BEIYUTAHUE, YMHOXKCHHUE U Je-
JICHWE paIllMOHANBHBIX JpoOei. Bo3BeneHue pallnoHaIbHON IpOoOU B CTENEHb. T0XKIECTBEHHBIC
npeoOpa3oBaHmsl pallMOHATIBLHBIX BeIpakeHU. CTEneHb ¢ 1eIbIM IMOKa3aTeIeM U €€ CBOMCTRA.

KBangpatHele KkopHU. ApupMETHYECKHl KBaJpaTHBI KOpEeHb M €ro CBOWCTBA.
ToxnecTBeHHbIE MPeoOpa30BaHUs BBIPAKEHHUH, coAepkKalmux apupMETHYECKHE KBaJpaTHBIC
KOPHH.

YpaBHeHus
VYpaBHeHue c¢ oxHoi nepemeHHoW. KopeHb ypaBHeHus. CBoilcTBa ypaBHEHUH € OJHOMU

nepemeHHoN. JIuHeilHoe ypaBHeHue. KBaapatHoe ypaBHeHHe. Popmylia KOpHENH KBAIPATHOTO
ypaBHeHus. Teopema Buera. PannoHansHble ypaBHEHMs. PenieHue panMoHaIbHBIX YPaBHEHHM,
CBOJAIIMXCS K JIMHEHHBIM WM K KBaJpaTHbIM ypaBHEHHsAM. PellleHne TeKCTOBBIX 3a1ad C
MIOMOUIBIO PALIMOHAIBHBIX YPABHEHUH.

VYpaBHeHHe ¢ IBYMs IEpeMEeHHbIMU. ['paduk ypaBHEHUs ¢ IByMs NlepeMeHHbIMU. JInHelHoe
YPaBHEHHE C IBYyMsl IEPEMECHHBIMHU.

Cucrembl ypaBHEHHMH ¢ JByMs NepeMeHHbIMH. [‘paduueckuil MeTon pelleHuss CUCTEMBI
YpPaBHEHUN C JIBYMs NEPEMEHHBIMH. PemeHue CUCTEM YpaBHEHHM METOJOM IOJCTAaHOBKH H
cnoxenus. CucreMa JByX YpaBHEHUH C JByMs IIEPEMEHHBIMU KaK MOJEJNb PEAIBHOM CUTYyalUH.

HepaBeHcTBa

UucnoBble HEpaBEHCTBA U MX cBOMCTBA. ClOKEHHE U YMHOKEHHE YMCIIOBBIX HEPaBEHCTB.
OneHnBaHue 3HaYEHUA BbIpakeHUs. HepaBeHCTBO ¢ 0fHOW nepeMeHHOM. PaBHOCHIIBHBIE HEpa-
BEHCTBA. YuCIOBBIE MPOMEXKYTKH. JINHEWHBIE U KBaJAPAaTHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucreMbl HEpaBEHCTB C OHON IIEPEMEHHOM.

YucnoBble MHOXKECTBA



MHuoxecTBO u ero snemMeHThl. CrocoObl 3aaHusi MHOKECTB. PaBHbie MHOXkecTBa. [lycTtoe
MHOkecTBO. [TogMHOkecTBO. Onepanuu HaJl MHOKECTBAMHU.

DyHKIMHU

OyHKIMOHAIBHBIE 3aBUCUMOCTH MEXIy BennduHamu. [loHstre ¢(yHKIuu. DyHKIUS Kak
MaTeMaTHueckass MOJeNb peajbHoro mpoiecca. OOnacth ompeneneHus U o0JacTb 3HAUCHUS
bynkuun. CriocoObl 3ananus ¢yHkuuu. ['paduk ¢pynkuun. [Toctpoenne rpadukoB GyHKIUN ¢
noMoIIbI0 IpeodpazoBanuit puryp. Hymu pynkuuu. [IpomexyTku 3HAKOMOCTOSIHCTBA (DYHKIIHU.
[IpomexyTku Bo3pacTanuss u yObBanus QyHkuuu JluneiliHas ¢QyHKOuUs, oOpaTHas

IPONOPLHUOHATHOCTD, KBaAPATHIHAS (yHKIHS, GYHKIHS y= VX, UX CBONCTBA U IpaHKN.

Yucnoseie IIOCJICI0BATCIbHOCTHU
IlonsTre yncnoBOM IIOCICJ0OBATCIIBHOCTH. Koneunrle 1 OECKOHEUHBIE IMOCJICA0OBATCIBHOCTH.

CnocoObl 3a7jaHusl MOCIEAOBATEIbHOCTU. ApuMeTHuecKkas U TeoOMEeTpUYecKas MPOrpecCUu.
CBoiicTBa WICHOB apu(PMETHIECKON M T€OMETPUUYECKON mporpeccuii. GopMybl 00IIEero 4ieHa
apupMeTHUecKo M reoMeTpuueckoil nporpeccuil. dopMynbl CyMMBl B TEpPBBIX UYJICHOB
apupmMeTHueckoi M reomeTpuueckoil  mporpeccui.  IlpencraBnenme o mpenene
nocienoBarenbHocTH. CyMMa OECKOHEYHOM reOMETPUYECKO IPorpeccuu, y KoTopoi [ < 1.

OIEMEHTHI HpHKHaI[HOﬁ MaTEMaTHUKHU

Matemarnueckoe MoaenupoBanue. [IporenTHbie pacuérbl. Dopmyiia CII0KHBIX MTPOIICHTOB.
[TpuOmmkE€HHbIE BBIYUCICHUSA. AOCOMIOTHAS W OTHOCUTENIbHAs MOTPEIIHOCTH. HauanbHbie
cBeZieHHsl o craTucTuke. [IpencraBieHune MaHHBIX B BUAE TaONUI, KPYTOBBIX M CTOJIOYATHIX
muarpamm, rpadukoB. CTaTHUCTUYECKHE XapaKTEPUCTUKUA COBOKYIHOCTH JaHHBIX: CpEIHEE
3Ha4YC€HHE, MOJIa, pa3Max, MeJIhaHa BIOOPKH.

Anre6pa B HCTOPUYECKOM Pa3BUTUU

3aposkaeHue anredppl: KHUTa O BOCCTAaHOBIIEHUH U MPOTHUBOIIOCTaBIeHUH Myxammena alib-
Xopesmu. Ucropus hopMUpoBaHHs MATEMAaTHYECKOTO S3bIKA.

Coneprxanue qucuuIuIMHb! «I'eomeTpusi» B 7-9 kiaccax mpH U3y4eHUH Ha 6a30BOM
ypoBHe npeamera «MaTtemaTukay

Harasanas reomerpus. Harnsaaele npeacTaBieHust O MPOCTPAHCTBEHHBIX QHUTypax: KyO,
napajieNienune, npusma, nupamua, map, cgepa, KoHyc, LWIMHAp. M3o0paxenue
pocTpaHCcTBEHHBIX (uryp. [Ipumeps ceuenuii. Muororpannuku. [IpaBunbHble
MHOTrOrpaHHMKH. [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB, IWIMHJIPA U KOHYCA.

[Tonsitne 00béMa; equHUIEI 00BEMa. O0BEM MTPSIMOYTOJIBHOTO MMapajuielienumea, Kyoa.

I'eomerpuueckue Gpurypbi.
IIpsmbie u yrubl. Touka, npsmasi, inockocTs. OTpe3ok, ayd. Yroia. Buas! yrios.
BeprukanbsHble 1 CMEKHBIE YIUIbl. brccekTpuca yria.



[TapannensHele u nepecekaromuecs npsmslie. lleprnenaukysapasie npsmsie. TeopeMsl 0
NapaJUIEIbHOCTH U IEPIIEHAUKYJIIIPHOCTH NPSAMBIX. YTJIBI ¢ COOTBETCTBEHHO MAPAJUICIIBHBIMU U
NEPIEHIUKYIJIAPHBIMUA cTOpoHaMH. IlepnieniuKkysip 1 HaknoHHas K npsMoi. CepeInHHBIN
NEPIEHAUKYIISIP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOMCTBAa OUCCEKTPUCHI YTIIa U CEPETMHHOTO
NEPIEHANKYIISIPA K OTPE3KY.

Tpeyronsuuk. Beicota, Meanana, OMcceKTprca, CpeIHss JIMHUS TPEYTOJIbHUKA.
PaBHOOEIpeHHbBIE 1 PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA U MPU3HAKH PaBHOOEPEHHOTO
TpeyronbHuKa. [Ipu3Haku paBeHCTBa TPEYrOJIBHUKOB. HepaBeHCTBO TpeyrojibHUKA.
CooTHoIIEHHS MEX 1y CTOPOHAMU U YIJIaMU TPEYTOJIbHHKA.

CymMa yriioB TpeyroibHUKa. BHemnue yrisl TpeyroiasHuka. Teopema daneca. [logobue
TpeyroiabHUKOB. [Ipu3Haku nogo6us tpeyronbHukoB. Teopema [Iudaropa. Cunyc, kocunyc,
TAHI'€HC, KOTAaHI€HC OCTPOro yria NpsIMOYrOJbHOIO TpeyrojabHUKa U yriioB oT 0 no 180°;
IIpUBEJIEHUE K OCTpOMY YyIily. PelieHne npsMoyrojibHbIX TPEeyTroiabHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. DOPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC OJHOTO M TOrO K€ yria. PerieHue TpeyrojapHUKOB: TEOpEMa KOCHHYCOB M TEOpEMa
CHUHYCOB. 3aMe4aTe/IbHbIe TOUKH TPEYTOJIbHUKA.

YetsipéxyronpHuk. [lapamnenorpamm, ero cBoiicTsa u npusHaku. [IpsMoyronsHuK, KBaapar,
poMO, uX CBOMCTBA U NMpU3HAKU. Tpanenus, cpeaHss JUHUSA Tpanelnu.

MHoroyroiabHUK. Beinykiibie MHOroyrojabHUKU. CyMMa yIjIOB BBITYKJIOTO
MHOrOyrojpHuka. [IpaBUIbHbIE MHOTOYTOJIbHUKH.

Oxpy>xHOoCTb U KpyT. [lyra, xopna. Cexrop, cerMeHT. LleHTpanbHblil yros, BIMCaHHBIN yrodi,
BEJIMYMHA BIIMCAHHOIO yria. B3auMHOE pacronokeHue npsMoi U OKPYKHOCTH, IBYX OKPYXKHO-
cmeu. Kacamenvuas u cexyuast K OKpysiCHoCcmu, ux ceolicmea. Bnucanunvle u onucannwie
MHO20Y20bHUKU. OKPYIHCHOCHIb, BNUCAHHAS 8 MPEY2ONLHUK, U OKPYHCHOCTb, ONUCAHHAS OKONIO mpe-
YyeonvHuka. Bnucannvie u onucannvie OKpy*CHOCHU NPABUTEHO20 MHO2OY20TbHUKA.

Teomempuueckue npeobpaszosanus. [lousmue o pasencmee ueyp. Illonamue o osudicenuu: ocegasn u
YEHMPANbHAs CUMMemMPUU, NApaLIenbHblll nepeHoc, nosopom. [lonsmue o nodobuu gueyp u
2oMOmemuu.

ITocmpoenus c nomowsio yupkyas u auneixy. Ochognvie 3a0auu Ha Nocmpoenue: 0elleHue ompesKa
nonoiam, nocmpoeHue yaia, pasHoco aaHHOMy,' nocmpoeHue mpeycolbHuKa no mpeM CmopoHam,
nocmpoenue nepneHOUKYIApa K nPamotl; nocmpoenue 6uccekmpucel yeaa, oeierue ompeska Ha N
PABHBIX Yyacmeil.

Pewenue 3a0au na sviuucnenue, 00Kazamenbcmeo u NOCHMpoeHue ¢ UCNONb308AHUEM CBOUCTE
U3YUEHHBIX puayp.

N3mepenne reoMeTpHYeCKHX BeJIMYHH.

Juna ompesxa. Paccmosinue om mouxu 0o npsamot. Paccmosnue medcdy napaniensHulmu
NPAMBIMU.

Ilepumemp MHO20y201bHUKA.

Jlnuna okpysicHocmu, Yyucio s, OIuHA Oyu OKPYAHCHOCTIU.

I'padycuas mepa yena, coomeemcmeaue mMexncOy 6eIUHUHOU YCHMPATbHOO0 Yead U OTUHOU Oyeu
OKDYIHCHOCTIU.

ITonsamue naowaou niockux gueyp. Pagno cocmasnennvle u pagnosenuxue gucypel. Ilnowaos
npsamoyzonvruka. Inowaou napannenoepamma, mpey2onvHuxa u mpaneyuu. Inowads MHo2oy201bHuKa.
Inowaodw kpyea u niowads cekmopa. CoomuouieHue mexncoy naouaosImu NOOOOHIX gueyp.

Pewenue 3a0ay na sviuucnenue u 00Ka3amenbCmeo ¢ UCHONb308AHUEM UZYUEHHBIX HOPMYIL.

Koopannarsl.
Ypasnenue npamoii. Koopounamvi cepedunst ompesxa. Popmyna paccmosanus mexncoy 08yms
MOYKAMU NIOCKOCMU. YPasHeHue OKPYICHOCTHU.

BekTopsbl.

Hnuna (mooynv) eexmopa. Pasencmeo eexmopos. Konrnuneapnuvle sekmopul. Koopounamul éexmopa.
Ymnooicenue exmopa na yucno, cymma 8eKkmopos, paziodxiceHue 6eKmopa no 08ymM HeKOMIUHEeAPHbIM
sexmopam. CkanapHoe npouzgeoeHue 6eKmopos.



TeopeTnKo-MHOKeCTBEHHBIE MOHATHSA.

Mnuoowcecmso, snemenm mHodcecmea. 3aoanue MHONHCECME NepeUcIeHuemM 1eMeHmos, Xa-
paxmepucmuueckum ceoticmgom. Illoomuoocecmso. Obvedunenue u nepeceueHue MHONCECmS.

DJIeMEHTBI JIOTUKH.

Onpeodenenue. Axcuomor u meopemul. JJokazamenscmeo. J{okazamensbcmeo om npomueHo20.
Teopema, obpammuas oannou. Ilpumep u Konmpnpumep.

Tonsimue o pasnocuibHocmu, C1e008anuu, ynompedieHue 102UdecKux cés130k €CJii T0 B TOM U
TOJIBKO B TOM CJIy4ae, ozcuieckue cessku W, WIH.

T'eoMeTpusi B HCTOPHYECKOM PA3BUTHH.

Om semnemepus k ceomempuu. Iughazop u e2o wixona. @anec. Apxumed. [locmpoenue npaguibHbix
MmHo2oy2onbHuKko8. Tpucexkyus yena. Keaopamypa kpyea. Yoeoenue kyba. Hemopus uucna %. 3onomoe
ceyenue. «Hauanay Eexnuoa. JI. Diinep. H. U. Jlobauesckuii. Mcmopus namoeo nocmynama.

H300pemenue memooa Koopounam, no360sa0ue20 NepesooUms 2eomempuieckue 00beKmobl

Ha a3vlK aneeopwl. P. [lexapm u I1. @epma. Ipumepsl paznuyHvlx cucmem KOOPOUHAM Ha
NJI0CKOCMU.



TeMaTuyeckoe NJIAHNPOBaAHUE

Anrebpa 7 xnacc

No Yacel
Ne ypoxa HaumeHnoBanue pasnena, TeMbl ypoka y4eOHoro
m/m | B PEACHE BPEMEHU
[ToBTOpEeHHe U cucTemMaTu3alys yaeOHOro Marepuala 2
1 1. [loBTOpEHHNE Kypca MaTeMaTuku 6 Kiacca 1
2 2. [ToBTOpEHME Kypca MaTeMaTuku 6 kiacca 1
JInneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON 15
3 1. Bgenenue B anreOpy 1
4 5 Bgenenue B anreOpy. Bxosnnas koHTposibHas paboTa 1o 1
MaTeMaTHKe
5 3. Beenenue B anredpy. 1
6 4, JInHeitHOEe ypaBHEHHE C OJJHOM NIEPEMEHHOM 1
7 S. JIuneliHoe ypaBHEHME ¢ OQHOU IIEPEMEHHON 1
8 6. JIuneliHoe ypaBHEHHE ¢ OQHOU IIEPEMEHHON 1
9 7. JluneliHoe ypaBHEHHE C OJHOU MMEPEMEHHOU 1
10 8. JluneliHoe ypaBHEHHE C OJHOM MMEPEMEHHOU 1
11 9. Pemenue 3a1a4 ¢ MOMOIIBIO0 ypaBHEHUI 1
12 10.  |PemeHue 3ama4 ¢ TOMOIIBIO YPaBHEHUH 1
13 11.  [PemeHue 3a7a4 ¢ IOMOIIBIO YPABHEHUM 1
14 12. Pemenue 3a1a4 ¢ NOMOIIBIO ypaBHEHU I 1
15 13. Pemienne 3a1a4 ¢ MOMOIIBIO YPAaBHEHHI 1
16 14.  |[ToBTOpeHHe U cucTeMaTU3alus y4eOHOro MaTepuaia 1
17 15 KOHT?OJ‘IBH&H pa6ovTa Nel o Teme «JIuHeliHOE ypaBHEHUE C 1
OJTHOU TIEPEMEHHOI»
[{enble BeIpaxeHUs 52
18 1. T01eCTBEHHO paBHbIE BhIpaXkeHus. Tox1ecTBa 1
19 2. ToX1IeCTBEHHO paBHBIE BhIpaKeHU. ToXKIecTBa 1
20 3. CTeneHb C HATYpalbHBIM IMOKa3aTeaeM 1
21 4. CremneHb ¢ HATYpaJbHBIM [TOKa3aTeIeM 1
22 5. CreneHb ¢ HATYpaJIbHBIM [TOKa3aTeIeM 1
23 6. CBoiicTBa CTENEHU C HATYPaJbHBIM ITOKa3aTeIeM 1
24 1. CBolicTBa CTENEHU C HATYpaJIbHBIM MOKa3aTeIeM 1
25 8. CBoliCcTBa CTENEHU C HATYpaJIbHBIM MOKa3aTeIeM 1
26 9. OIHOYIECHEI 1
27 10. OIHOYIECHEI 1
28 11.  [MHOroO4YJIeHHI. 1
29 12.  |CnoxeHue 1 BBIYUTAaHHE MHOTOWJIECHOB 1
30 13.  |CnoxeHue 1 BBIYNTAaHHE MHOTOWJICHOB 1
31 14.  |CnoxeHue 1 BBIUNTAaHUE MHOTOWIEHOB 1




32 15.  |[KonrponbHas padora Ne2 o teme «llenbie BeIpakeHUs» 1
33 16. |[YMHOXeHHE OJHOWICHA HA MHOTOYJICH 1
34 17. 'VYMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH 1
35 18. 'VYMHOXEHHE OJHOUIIEHa Ha MHOTOWIEH 1
36 19. 'VMHOKEHNE OJHOYIIEHA HA MHOTOWIEH 1
37 20.  |YMHOXeHHe MHOTOYJIeHa Ha MHOTOWIEH 1
38 21.  |VYMHOXeHHE MHOTOWICHA Ha MHOTOWICH 1
39 22.  |YMHOXEHUE MHOTOWICHA HA MHOTOWICH 1
40 23.  |YMHOXEHHE MHOTOYWICHA HA MHOTOWICH 1
41 o4, PasnoxeHre MHOTOWICHOB HAa MHOXKUTENU. BriHecenue ob1ero 1
MHOXHTEJISI 38 CKOOKH
42 o5 PaznoxeHrne MHOTOYJICHOB Ha MHOYKUTENH. BriHEceHne o0mero 1
MHO>KUTEJS 32 CKOOKH
PasnoxeHre MHOTOUJICHOB Ha MHOXKUTENU. BbiHECeHHe 00111ero
43 26.  |MHOXUTENS 32 cCKOOKHU. PyOexHast KOHTpospHas paboTa mo 1
anredpe
44 27.  |Pa3nokeHHEe MHOTOYJICHOB HA MHOXKHUTENIU. METO 1 TpyIIITUPOBKH 1
45 28.  |[Pa3nokeHHEe MHOTOYJICHOB HA MHOXKHUTENIW. METO 1 IpyIIITUPOBKH 1
46 29.  |PaznoxeHre MHOTOWIECHOB HA MHOKUTENN. MeTO ] TPy IITHPOBKH 1
47 30.  |KontposbHas padota Ne3 mo Teme «llenbie BIpakeHUSDY 1
48 31.  ([IpousBeneHue Pa3sHOCTH U CYMMBI ABYX BBIPQXKECHUH 1
49 32.  |[IpousBeneHue pa3sHOCTH U CYMMBI IBYX BBIPQXKCHUH 1
50 33.  [[IpousBeneHue pa3sHOCTH U CyMMBI ABYX BbIPAXKECHUH 1
51 34.  [Pa3HOCTH KBaJIpaTOB JIBYX BBIPAYKEHHI 1
52. 35.  |Pa3HOCTB KBaJpaToOB JBYX BBIPAXKECHUI 1
53 36.  |[KBazmpaT CyMMBI U KBaJpaT Pa3HOCTH JABYX BBIpOKCHHUI 1
54 37.  [KBampat cyMMBI U KBaJpaT pa3HOCTH JIBYX BBIPAKEHUH 1
55 38.  [KBampat cyMMBI U KBaJpaT pa3HOCTH JIBYX BBIPaKEHHIH 1
56 39.  [KBazmpat cyMMBI U KBaJpaT pa3HOCTH JIBYX BBIPaKEHHI 1
57 40 Hpeo6pa3OBaHH€ MHOTO4JIEHA B KBaJpaT CyMMBI HJIK Pa3HOCTH 1
TBYX BBIPaKCHHH
58 a1 Hpeo6pasoBaHmE MHOTOYIEHA B KBa/IpaT CyMMBI WJIH Pa3HOCTH 1
NIBYX BBIPKCHHIA
59 42 Hpeo6pa3OBaHH<E MHOTOYJIEHa B KBaJ[paT CYMMBI WJIN Pa3HOCTH 1
TBYX BBIPaXKCHHIMA
60 43.  |KontponbHas padbota Ne4 mo teme «llenbie BIpakeHUsDY 1
61 44. |CymMma M pa3HOCTh KyOOB JIBYX BBIpKEHUH 1
62 45.  |CymMa 1 pa3HOCTh KyOOB JIBYX BBIPQKEHUI 1
63 16 [IpuMeHeHHe pa3TUYHBIX CIIOCOO0B Pa3IOKEHHSI MHOTOUYICHA Ha 1
MHOKUTEITH
64 47 [IprMeHeHre pa3InYHbIX CIIOCOO0B PA3I0KEHHsI MHOTOUYJICHA Ha 1
MHOXHTEITH
65 48 [IprMeHeHHe pa3TUYHBIX CIIOCOO0B Pa3IOKEHHSI MHOTOUYICHA Ha 1
MHOKUTEIH
66 49 [IprMeHeHne pa3IMYHBIX CTIOCOO0B PA3IOKEHHUSI MHOTOUJICHA Ha 1
MHOXHTEITH
67 50. |[loBTOpeHuWe u cUcTeMaTH3aIMs y4eOHOTO MaTepraa 1




68 51.  |[loBTOpeHue U cucTeMaTH3alMs yueOHOTro MaTepuana
69 52.  |KonrpomnbHas pabota Ne5 o teme «lLlenbie BeIpakeHUs» 1
OyHKIUU 12
70 1. CBsi3u Mex 1y BeanunHamu. OyHKIs 1
71 2. CBs13u MeX Ty BeTnarnHamMu. OyHKIus 1
72 3. CniocoObI 3a1anus GyHKITUN 1
73 4. CrniocoOblI 3a1anust GyHKIUU 1
74 5. ['paduk pyHkuMN 1
75 6. ['padux GpyHKIIN 1
76 1. Jluneiinas Gynkius, e€ rpaduk u cBoiicTBa 1
77 8. Jluneiinas GyHkuus, e€ rpaduk u cBoiicTBa 1
78 9. Jluneiinas GyHnkius, e€ rpaduk u cBoicTBa 1
79 10.  Jluneiinas pyHkius, e€ rpaduk U CBOMCTBA 1
80 11.  |[IoBTOpEeHME U CHCTEeMaTH3alKs YYEOHOT0 MaTepuasa 1
81 12.  |KontponbHas padora Ne6 mo teme «DyHKITHIm» 1
CucTeMbl TUHEHHBIX YPaBHEHUH C ABYMS TIEPEMEHHBIMA 19
82 1. YpaBHEHMS C IBYMsI IEPEMEHHBIMU 1
83 2. YpaBHEHUS C IBYMS IEPEMEHHBIMH 1
84 3. JluHeliHOe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €ro rpaduk 1
85 4. JluHeliHOe ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €ro rpaduk 1
86 5. Jluneiinoe ypaBHEHHE C IByMs IEPEMEHHBIMU U €0 Tpaduk 1
CucTeMbl ypaBHEHHUH ¢ ABYMS IEpeMeHHBIMHU. [ "padudeckuii
87 6. METOJ PEILICHHSI CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH C ABYMs 1
epeMEHHBIMH
CucreMbl ypaBHEHUH ¢ AByMs nepeMeHHbIMU. [ paduueckuit
88 7. METO/]I PELLIEHUS] CHCTEMBI IBYX JTMHEWHBIX YPaBHEHUH C IByMs 1
epEeMEHHBIMH
CucTeMbl ypaBHEHUI ¢ AByMSs iepeMeHHbIMU. [ paduueckuit
89 8. METO/I pEIICHUSI CUCTEMBI IBYX JIMHEHHBIX YPABHEHHH C IBYMS 1
NepeMEHHBIMH
90 9. Perienne cucteM TUHEWHBIX YPaBHEHUI METOIOM TIOJICTAHOBKU 1
91 10. Peienne cucteM JTMHEWHBIX YPaBHEHU METOJOM MOJCTAaHOBKU 1
92 11.  |Pemenue cucTeM JMHEHHBIX YPaBHEHUH METOIOM CIOKEHHS 1
93 12.  |PemeHue cucteM JTUHEHHBIX YPaBHEHUH METOJIOM CIIOKCHHS 1
9 13.  |PemeHue cucteM JTUHEHHBIX YPaBHEHUH METOJIOM CIIOKCHHS 1
95 14.  |Pemenue 3a7a4 ¢ MOMOIIBIO CUCTEM JIMHEWHBIX YpaBHEHUN 1
96 15.  |Pemrenue 3a/a4 ¢ TOMOIIBIO CHCTEM JIMHEWHBIX YPaBHEHUH 1
97 16.  |Pemenue 3aa4 ¢ TOMOIIBIO CUCTEM JIMHEHHBIX YPaBHEHUIH 1
98 17.  |Pemenue 3a1a4 ¢ TOMOUIBIO CUCTEM JIMHEHHBIX YPaBHEHUH 1
99 18  [[loBTOpeHME U cUCTeMAaTH3aIMs yueOHOro MaTepuaia 1
100 19, KOHTponLE{aﬂ pabota Ne7 o teme «CucteMbl TMHEHHBIX 1
YpaBHEHUII C IByMs TIEPEMEHHBIMI)
[ToBTOpEHMe U crucTeMaTH3anus y4eOHOro MaTepraa 2
101 1. [ToBTOpEeHME Kypca anreOpsl 7 Kiiacca 1
102 2. Torosast KOHTpOJIbHAs paboTa 1o aiaredpe 1
Bcero 102




Anrebpa 8 kiacc

No Yacsl
Ne ypoxa HammeHoBaHMe pa3jiena, TeMbl ypoKa y4ebHoro
/| B PAACIC BPEMEHU
[ToBTOpEeHME U cUCTeMaTH3AIKS YIeOHOTO MaTepralia 3
1 1. [ToBTOpEeHME Kypca anreOpsl 7 Kiiacca 1
2 2. [ToBTOpEeHME Kypca anreOpsl 7 Kiiacca 1
3. [ToBTOpenue Kypca anreOpsl 7 Ki1acca 1
PanmoHanbHbIe BhIpaXKeHUs 44
4 1. PanrionansHbIe 1poOu. BXoHas KOHTpoJIbHAsS paboTa 1o anredpe 1
5 2. PanrionansHbIE 1poOH 1
6 3. OCHOBHOE CBOWCTBO PallMOHATIBLHOMN IPOOH 1
7 4, OCHOBHOE CBOMCTBO pallMOHAIBLHOM IpoOH 1
8 5. OCHOBHOE CBOWCTBO PallMOHAIBLHOMN IPOOH 1
9 6. Crno>xeHue ¥ BBIYUTAHNUE PAIIMOHAIBHBIX JPOOEH ¢ 0JIMHAKOBBIMH 1
3HAMCHATEIISIMU
10 7 Crno’xeHue ¥ BBIYMTAHUE PAIIMOHAIBHBIX JPOOCH ¢ 0JTMHAKOBBIMH 1
3HAMEHATEIISIMU
11 8 CroXeHHe ¥ BRIYUTAHUE PAIMOHAIBHBIX APOOCH C OJJMHAKOBBIMU 1
3HAMCHATEIISIMU
12 9 Crno>xeHue ¥ BBIYUTAHNUE PAIIMOHAIBHBIX JPO0Oei ¢ pa3HBIMU 1
3HaMEHATEIISIMU
13 10. Crno’xeHue ¥ BBIYUTAHNE PAIIMOHAIBHBIX JPOOCH ¢ pa3HBIMU 1
3HAMEHATEIISIMU
14 11 Crno>xeHue ¥ BBIYUTAHNE PAIIMOHAIBHBIX JPO0Oeii ¢ pasHBIMU 1
3HAMCHATEIISIMHU
15 12 CrnoxeHue ¥ BRIYUTAHUE PAIIMOHAIBHBIX JPO0Oei ¢ pa3HBIMU 1
3HaMEHATEIISIMH
16 13. CroXeHre ¥ BRIYUTAaHHE PALIMOHATBHBIX APOOEH ¢ pa3HBIMH 1
3HAMCHATEIISIMU
17 14, Crno>xeHue ¥ BBIYUTAHNE PAIIMOHAIBHBIX JPO0Oeii ¢ pasHBIMU 1
3HAMCHATEIISIMHU
18 15.  [KontpomnsHas pabora Nel mo Teme «ParmoHabHBIE BRIPAKECHHS 1
19 16. YMHOKEHUE U JISJICHUE PallioOHAIBHBIX IpoOeii. Bo3Benenue 1
paIMOHAIBLHOMN JIPOOH B CTETICHB
20 17 YMHOXCHHE U JICJICHUE PallMOHATBHBIX Apo0eii. Bo3BeneHue 1
[palMOHaIbHON JPOOU B CTENIEHB
21 18. YMHOKEHUE U JIeJICHHE palloHAIBHBIX IpoOeii. Bo3Benenue 1
paloHaIBHOM IPOOU B CTETICHD
29 19 YMHOXEHUE U JICJICHUE pallmOHAIBHBIX pobeii. Bo3Benenue 1

[paIMOHATBHON JPOOH B CTENIEHB




23 20.  [ToxxnectBeHHBIE TPEOOPa30BAHMS PALIMOHATBHBIX BBIPAKECHUI 1
24 21.  [ToxxnecTBeHHBIE TPEOOPA30BAHUS PAIIMOHATBHBIX BBHIPAKECHUIN 1
25 22.  |ToxxnecTBeHHbBIE MPe0OpPa30BaAHUS PALIMOHAIBHBIX BBIPAKCHHIM 1
26 23.  |ToxxnecTBeHHBIE MPe0OPa30BAHUS PALIMOHAIBHBIX BBIPAKCHHIM 1
27 24.  |ToxxnecTBeHHBIE TPEOOPa30BaAHUS PAIMOHATBHBIX BEIPAKCHUIMA 1
28 25.  |ToxxmecTBeHHBIE TPEOOPa30BaHUS PAIMOHATBHBIX BHIPAKCHHM 1
29 26.  [ToxxnecTBeHHBIE TIPEOOPa30BAHMS PAIIMOHAIBLHBIX BEIPAKCHUH 1
30 27.  |KontpomnbHas padota Ne2 mo Teme «ParmoHaIbHbIC BEIPAKCHUS 1
31 28.  |PaBHOCHIBHBIC YpaBHEHUS. PallnoHanbHbIe ypaBHEHHS 1
32 29.  |PaBHOCHWIBHBIC YpaBHEHUS. PalinoHanbHbIe ypaBHEHHS 1
33 30.  [PaBHOCHIBHBIC YpaBHEHUS. PallnoHanbHbIe ypaBHEHUS 1
34 31. CreneHb C LeJIbIM OTPULIATEIbHBIM OKa3aTeIeM 1
35 32. CTerneHb C 1eJIbIM OTPUIIATEILHBIM ITOKa3aTeIeM 1
36 33. CTerneHb C 1eJIbIM OTPUIIATEIbHBIM ITOKa3aTeIeM 1
37 34.  |CrereHsb C ICNIBIM OTPHIIATEIHHBIM ITOKa3aTeIeM 1
38 35.  |CoiicTBa CTENEHH C IIETBIM ITOKa3aTeIeM 1
39 36.  |CBoiicTBa CTENEHH C IIETBIM TOKA3aTeIeM 1
40 37.  |CBoiicTBa CTENECHH C IIETBIM TOKa3aTeIeM 1
41 38.  |CBoiicTBa CTENEHHU C IEJBIM MOKa3aTeleM 1
42 39.  |CBoiicTBa CTENEHH C IEJBIM MOKa3aTeleM 1
43 40. |OyHKUIUA Y = S u e€ rpadux 1
44 41. |OyHKIUA y = S u eé rpaduk 1
45 42 QOyHKIHS y = S u e€ rpaduk. PyOexxHast KOHTpospHast paboTa 1o 1
anreope

46 43. |DyHKIUAY = S u eé rpaduk 1
47 44.  [KontpoabHas pabora Ne3 no Teme «PannoHanbHble BHIPaKEHUS» 1

KBagparssie kopHU. J[eiCTBUTEIBHBIEC YUCITA 25
48 1. Oynkims y = X° 1 eé rpadux 1
49 2. Oynxums y = X° 1 eé rpadux 1
50 3. Oynxums y = X° 1 eé rpadux 1
51 4, KBangpatable KOpHU. AprU(PMETHIECKHUIA KBAIPATHBIA KOPEHB 1
52 5. KBanapatabie KOpHU. AprU(PMETHIECKUIA KBAPATHBIA KOPEHB 1
53 6. KBanpaTtHbie KopHU. ApudMeTnyecKuil KBapaTHbIN KOpEeHb 1
54 7. MHOKECTBO U €r0 JIEMEHTHI 1
55 8. MHOXECTBO U €r0 3JIeMEHTHI 1
56 9. [ToamuOkecTBO. Omiepaliuu HaJl MHOKECTBAMU 1
57 10. [TogmHuoxecTBO. Onepaniuu HaJ MHOKECTBAaMU 1
58 11.  [YucioBbie MHOXECTBA 1
59 12.  |YucnoBble MHOXECTBa 1
60 13.  |CaoiicTBa apu(METHUECKOTO KBAAPATHOTO KOPHS 1
61 14.  |CroiicTBa apu(pMETHIECKOTO KBaIPATHOTO KOPHS 1
62 15.  |CroiicTBa apu(pMEeTHIECKOTO KBaIPaTHOTO KOPHS 1
63 16.  |CgoiicTBa apru(METHIECKOTO KBAAPATHOTO KOPHS 1
64 17.  |ToxnaectBeHHble MpeoOpa30BaHUs BhIPAXKEHUN, COAEPIKAILINX 1




apu(pMeTHYECKUE KBaIpaTHbIE KOPHU

ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHHM, COJepKALIIX

65 18. 1
apu(pMeTHYECKUE KBaJPATHbIE KOPHU

66 19 ToxxaecTBeHHbIE TpeoOpa30BaHMs BhIPAXKEHUN, COAEPKAIINX 1
apu(pMeTHYECKUE KBapaTHbIE KOPHU

67 20. ToxnecTBeHHbIE TPeoOpa30BaHUs BBIPAKEHHM, COJepKALIX 1
apru(MeTHIECKUE KBaIpaTHBIC KOPHU

68 21, ToxaecTBeHHbIE IpeoOpa30BaHus BbIPAXKEHUH, COAEPIKAIINX 1
apu(pMeTHYECKUE KBaPATHbIE KOPHU

69 22.  |®dynkmuay = +/x u eé rpaduk 1

70 23.  |®ymkmua y = /X u eé rpadux 1

71 24.  |Dynxmmay = v/x u eé rpaduk 1

72 o5 KonTponbHas padora Ne4 o teme «KBajpaTHble KOpHHU. 1
JIeNICTBUTEIBHBIC YHCIIA»

KBanpaTHble ypaBHEHUS 26

73 1 KBa,Z[paTHEIe ypaBHeHUs1. Perienue HenoaHbIX KBaIPaTHBIX 1
ypaBHEHHIA

74 5 KBaI[paTHI:Ie ypaBHeHUsI. Perienue HeNmoaHbIX KBaIPaTHBIX 1
ypaBHEHUH

75 3 KBaI[paTHI:Ie ypaBHeHUsI. Pernrenne HeMmoIHBIX KBaIPaTHBIX 1
ypaBHEHUI

76 4. DopmyJsia KOpHEN KBaJpAaTHOTO YPaBHEHUS 1

77 5. dopMyia KOpHEH KBAIPaTHOTO YpaBHEHUS 1

78 6. dopMya KOpHEH KBaIPaTHOTO YpaBHEHUS 1

79 7. dopMya KOpHEW KBaAPATHOTO YPaBHEHUS 1

80 8. Teopema Buera 1

81 9. Teopema Buera 1

82 10.  [Teopema Bueta 1

83 11.  [KontponwHas pabota Ne5 no reme «KBagpaTHbie ypaBHEHUS 1

84 12.  [KBampaTHbIi TpEXUICH 1

85 13.  [KBampaTHbIif TpEXUICH 1

86 14.  |KBanmpaTHblil TpEXUIICH 1

87 15.  |Pemenue ypaBHEHUH, CBOJIAUINXCS K KBaAPAaTHBIM YpaBHEHUSIM 1

88 16.  |[Pemenue ypaBHEHHUH, CBOAALIMXCS K KBAJAPATHBIM YPaBHEHHIM 1

89 17.  |Pemenue ypaBHEHUH, CBOJAUINXCS K KBaJAPAaTHBIM YPaBHEHUSAM 1

90 18.  |[Pemienue ypaBHEHUH, CBOAALIMXCS K KBAJAPATHBIM YPaBHEHHUIM 1

91 19.  |Pemenue ypaBHEHUH, CBOAALIMXCS K KBAJAPATHBIM YPaBHEHUIM 1

92 20 ParnoHanbHble YPaBHEHNs KaK MaTEMaTH1ECKHE MOJIEH 1
[peabHBIX CUTYalUi

93 21 ParnonanbHbIe YPABHEHNs KaK MaTEMaTHECKHE MOZIEH 1
peabHbIX CUTYaLMH

94 29 ParnnonanbHble YPaBHEHNs KaK MATEMaTH1ECKHE MOJIENH 1
peasbHBIX CUTYalUi

95 23 ParnonanbHbIe YPaBHCHNs KaK MATEMaTHIECKHE MOJIEH 1
[peasIbHBIX CUTYyalui

96 o4, ParmoHanbHbIe ypaBHEHHS KaK MaTeMAaTHIECKUE MOJICITH 1

peabHbIX CUTYaLHH




PaI_II/IOHaJILHI:Ie YPaBHCHUA KaK MAaTCMAaTUUCCKHUEC MOJICITIN

97 25. . 1
[peaNbHBIX CUTYalUi
98 26.  |[KonTtpombsHas pabota Ne6 mo Teme «KBaapaTHbie ypaBHCHHS 1
[ToBTOpeHMe U crucTemMaTH3anus y4eOHOro MaTepuraa 4
99 1. [ToBTOpEeHME Kypca anreOpsl 8 Kiiacca 1
100 2. [ToBTOpenue Kypca anreOpsl 8 Ki1acca 1
101 3. [ToBTOpEeHME Kypca anreOpsl 8 Kiiacca 1
102 4. Torosasi KOHTpOJIbHasE paboTa 1o anredpe 1
Bcero 102
Anrebpa 9 kmace
No Yacel
Ne ypoxa HaumenoBanue pasneina, TeMbl ypoka y4ebHoro
n/n | B PAACIC BPEMEHU
[ToBTOpEeHHe U cucTemMaTu3alys yaeOHOro Marepuala 3
1 1. [ToBTOpEeHME Kypca anreOphl 8 kiacca 1
2 2. [loBTOpEeHME Kypca anreOphl 8 Kiacca 1
3 3. [ToBTOpEeHME Kypca anreOpsl 8 Kiiacca 1
HepaBenctpa 21
4 1. UrcioBble HEPABEHCTBA 1
5 2. UriciioBble HEPABEHCTBA 1
6 3 UucnoBble HepaBeHCTBA. BxoiHas KOHTpoJIbHAs paboTa 1o 1
anredpe
7 4, OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 1
8 5. OCHOBHBIE CBOICTBA YMCIIOBBIX HEPABEHCTB 1
9 6. CrnosxeHue ¥ YMHOKEHHUE YHUCIOBBIX HepaBeHCTB. OlleHUBaHKE 1
3HAYCHUS BBIPAKCHHUS
10 7 CrnoxeHne 1 yMHOKEHHE YHCIIOBBIX HepaBeHCTB. OLieHUBaHNE 1
3HAYEHUS BBIPAKECHUS
11 8 CrnosxeHue 1 yMHOKEHHUE YHCIOBBIX HepaBeHCTB. OlieHnBaHNe 1
3HAYCHUS BBIPAKCHUS
12 9. HepaseHcTBa ¢ 0HOM IIEpEMEHHOM 1
13 10, Perienue HepaBeHCTB ¢ OJJHOM ITepeMEeHHOMN. YncioBbIe 1
MTPOMEKYTKH
14 11, PelieHre HEpaBEHCTB C OHOM EpeMEHHON. YHCIIOBBIE 1
MPOMEKYTKH
15 12 PelnieHre HEpaBEHCTB C OJHON epeMeHHON. YncIoBbIe 1
MIPOMEKYTKH
16 13, Perienue HepaBEHCTB € OJJHOM MEpeMEHHOM. YHCIIOBbIE 1
TPOMEKYTKH
17 14, Penienue HepaBeHCTB ¢ OJTHOM MepeMeHHO. YncoBbie 1
[TPOMEKYTKH
18 15.  |Cucrembl TMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM 1
19 16.  |Cucrembl TMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM 1
20 17.  |CucreMbl IMHEHHBIX HEPABEHCTB C OJTHON TIEPEMEHHOM 1




21 18.  |Cucrembl TMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM 1
22 19.  |Cucrembl TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM 1
23 20.  |[loBTOpeHHEe U cucTeMaTH3AIMs Y4eOHOTO MaTepuaa 1
24 21.  [KonTposbHas pabota Nel o Teme «HepaBeHnctBay 1
KBagparnunas QyHkims 32
25 1. [ToBTOpEHME M pacIupeHUe CBEACHUN 0 PYHKITUN 1
26 2. [loBTOpEHME U paclIupeHHe CBeAEeHUI 0 QyHKIUN 1
27 3. [loBTOpEHME U paclIupeHe CBeAECHUI 0 QyHKIUN 1
28 4. CaoiicTBa GyHKIIMU 1
29 5. CpoiicTBa hyHKIMU 1
30 6. CaoiicTBa hyHKIMU 1
31 7. [Toctpoenue rpaduxoB Gynkimii y = Kf (X) 1
32 8. [Toctpoenue rpadukos pyukimii y = Kf (X) 1
33 9. [Toctpoenue rpadukos pyukmuit y =f(X) +buy =f(x + a) 1
34 10.  |[Toctpoenue rpadukoB pyukuuit y =f (X) +buy =1 (x + a) 1
35 11.  |[Toctpoenue rpadukoB pyukuuit y =f (X) +buy =1 (x + a) 1
36 12.  [[Toctpoenue rpapukoB pyukuuit y =f(X) +buy =1 (x + a) 1
37 13.  |KBagpatuunas QpyHKuus, e€ rpaguk U CBOWCTBA 1
38 14.  |KBagpatuunas QyHKuus, e€ rpaguk U CBOWCTBA 1
39 15. |KBagparmunas QyHkius, e€ rpaduk U CBOMCTBA 1
40 16. |KBagparmunas QyHkius, e€ rpaduk U CBOMCTBA 1
41 17.  |KBagpatuunHas QpyHkuus, €€ rpaduk U cBOMCTBa 1
42 18.  |KBagpatmunas QyHKIuS, €€ TpaduK U CBOWCTBA 1
43 19.  |[Konrtpomnbnas padora Ne2 o teme «KBagpaTiuuHas QyHKIUSI» 1
44 20.  |PemeHue KBaJApaTHBIX HEPABEHCTB 1
Perienue kBaipaTHBIX HEpaBeHCTB. PyOeskHas KOHTpOJIbHAS
45 2L pabota 1o anredpe !
46 22.  |PemeHue KBaJpaTHBIX HEPABEHCTB 1
47 23.  |PemeHue KBaJpaTHBIX HEPABEHCTB 1
48 24.  |PemieHue KBaJApaTHBIX HEPABEHCTB 1
49 25.  |PemeHue KBaJpaTHBIX HEPABEHCTB 1
50 26.  |Cucrembl ypaBHEHUH ¢ ABYMs IepEMEHHBIMU 1
51 27.  |CucreMbl ypaBHEHHH C IByMs IIEpEMEHHBIMU 1
52 28.  |Cucrembl ypaBHEHUH C IBYMS IEpPEMEHHBIMH 1
53 29.  |Cucrembl ypaBHEHUH C IBYMS IEpPEMEHHBIMH 1
54 30.  |Cucremsl ypaBHEHUH ¢ ABYMS IEpEMEHHBIMU 1
55 31. [[loBTOpeHHUE U CUCTEMaTH3alHs yueOHOTO MaTepuaa 1
56 32.  [KontponbHas pabota Ne3 o reme «KBagpartuunas GyHKIN» 1
DJeMeHTHl IPUKJIaHOW MaTeMaTHKU 21
57 1. MaTemaTruecKkoe MOJEIMPOBAHNE 1
58 2. MaTemaTruecKkoe MOJEINPOBAHNE 1
59 3. MaTteMaTHuuecKkoe MOJICITMPOBAHNE 1
60 4, [IporieHTHBIC pacUEThI 1
61 5. [IporieHTHBIC PaCcUYETHI 1




62 6. [IporieHTHBIE PACUETHI 1
63 7. AOCOIOTHAS! 1 OTHOCHUTENbHASI TIOTPEIIHOCTH 1
64 8. AOCOIIOTHAS U OTHOCHUTEIbHAS MOTPEUTHOCTH 1
65 9. OcHOBHbIE paBUJIa KOMOMHATOPUKH. 1
66 10.  |OcHoBHBIE TpaBUIa KOMOMHATOPUKH. 1
67 11.  |OcHoBHBIE TpaBUIa KOMOMHATOPUKH. 1
68 12. |YacToTa 1 BEPOSTHOCTH CITy4alfHOTO COOBITHS 1
69 13.  |YacToTa 1 BEPOSTHOCTH CITy4allHOTO COOBITHUS 1
70 14.  [Knaccuueckoe onpeeneHne BEpOITHOCTH 1
71 15.  |Knaccuueckoe omnpeiesieHue BepOsSTHOCTH 1
72 16. |Knaccuueckoe onpeseneHre BEpOSTHOCTH 1
73 17.  |HauanbHble CBEACHUS O CTATUCTHKE 1
74 18. HauanpHbIle CBENEHUS O CTATUCTUKE 1
75 19. HauanpHble CBENEHUS O CTATUCTUKE 1
76 20.  |[ToBTOpeHHWE U CUCTEMAaTH3AIHs yUeOHOTO MaTepraa 1
77 21, KonTponbHas padota Ne4 o teme «aeMeHTbl IPUKIIATHON 1
MaTeMaTHKI
YucIioBbIE MOCIEN0BATEIBHOCTH 21
78 1. UucII0BBIE ITOCIIEA0BATEILHOCTH 1
79 2. UncoBbie OCIIEI0BATEIPHOCTH 1
80 3. Apudmernaeckas Iporpeccus 1
81 4. Apudmernueckas Iporpeccus 1
82 S. Apudmernueckas Iporpeccus 1
83 6. Apudmerndeckas Iporpeccus 1
84 7. CymMa N nepBbIX 4JICHOB apu(METHUECKON MPOrpeccuu 1
85 8. CyMMa N TIepBBIX WICHOB apu(METHIECKOU MTPOTPECCUU 1
86 9. CymMa N MepBhIX YWICHOB apu(METHIECKON TPOTPECCU 1
87 10.  |Cymma N mepBbIX WICHOB apU()METHIECKOH MPOTPeCcCun 1
88 11.  |eomeTrpuueckasi MpOrpeccHs 1
89 12.  |['eomerpuueckas MpOrpeccHs 1
90 13.  |['eomeTpuueckas Mporpeccus 1
91 14,  |Cymma N nepBbIX WIEHOB F€OMETPHUUECKOM Mporpeccun 1
92 15. |Cymma N mepBbIX YICHOB T€OMETPUIECKOMN MPOrpecCun 1
93 16. |Cymma N mepBbIX YWICHOB T€OMETPHUIECKOMN MPOrpecCun 1
94 17 CymMa OeCKOHEUHOM T€OMETPHUECKOM TPOTPECCHH, Y KOTOPOi |q] 1
<1
95 18, CyMMma OeCKOHEYHOI TeOMeTPUIECKOl IPOrpeccuu, y KOTopoii |q| 1
<1
9% 19, CyMMma OECKOHEYHOI TeOMETPUIECKO POrpeccuu, y KoTopoii |q| 1
<1
97 20.  [[loBTOpeHUE M CUCTEMATHU3AIMS YYeOHOTO MaTepHrasa 1
98 21, Kontponbnas padota NeSto reme «HucmoBbie 1
M0CJIEI0BATEIILHOCTI
[ToBTOpenue u cucreMaTH3anus yueOHOro MaTepuana 4
99 1. [ToBTOpeHue Kypca anreOpsl 9 kiacca 1
100 2. [ToBTOpeHue Kypca anredpsl 9 kiacca 1




101 3. [ToBTOpenue kypca anreOps 9 Kinacca 1
102 4. Torosasi KOHTpOJIbHAs paboTa 1o aaredpe 1
Bcero 102
I'eomerpus 7 knacc
No Yacsl
Ne ypoxa HaumenoBanue pasneina, TeMbl ypoka y4ebmnoro
n/n | B PAACIC BpEMEHU
HadanpHbIe reoMeTpUiecKrue CBeICHUS 10
1 1. [IpsiMast 1 OTPE30K, JIyd U YIroJl 1
2 2. [Ipsimast 1 OTPE30K, JTIy4 U yroi 1
3 3. CpaBHEHHE OTPE3KOB U YIIIOB 1
4 4. l3mepenue oTpe3koB. M3mepenue yrios 1
5 S. l3mepenue oTpe3koB. M3mepenue yrios 1
6 6. M3mepenue oTpe3koB. MzaMepenue yrioB 1
7 7. [leprieHTUKyISIpHBIC IPSMBIE 1
8 8. [leprieHIUKYISIpHBIE TIPSIMBIE 1
9 9. Penrenue 3amau 1
10 10. KonTponbHast padota Ne 1 o reme «HauanbHble reomeTpuyeckue 1
CBE/ICHUS»
TpeyroabHUKH 17
11 1. [lepBbIil IpU3HAK PaBEHCTBA TPEYTOJIbHUKOB 1
12 2. [lepBbIii MpU3HAK PABEHCTBA TPEYTOJILHUKOB 1
13 3. [lepBblii MpU3HAK PABEHCTBA TPEYTOJILHUKOB 1
14 4. Menananbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 1
15 S. MenuaHbl, OMCCEKTPUCHI M BHICOTHI TPEYTOJIbHUKA 1
16 6. MenraHbl, OUCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA 1
17 7. BTopoii u TpeTuii mMpru3HaKu paBEHCTBA TPEYTOJIbHUKOB 1
18 8. BTtopoii 1 TpeTHii npu3Haku paBeHCTBA TPEYTOJIbHUKOB 1
19 9. BTtopoii 1 TpeTHii npu3Haku paBeHCTBA TPEYTOJIbHUKOB 1
20 10.  [Bropoii u TpeTHii MpU3HAKH PABEHCTBA TPEYTOJIBHUKOB 1
21 11.  [3amaum Ha MOCTpOEHUE 1
22 12.  [3amaum Ha mOCTpOCHUE 1
23 13.  [3amaum Ha mocTpoeHUE 1
24 14, Pemienue 3amay 1
25 15. Pemenue 3amay 1
26 16. Pemrenue 3amay 1
27 17.  [KontponwHas pabota Ne 2 mo teme « TpeyroJbHUKN 1
[lapanienbHble psiMble 13
28 1. [Tpr3HaKK MapauIeIbHOCTH IBYX MPSIMBIX 1




29 2. [Ipy3Haky napauieaIbHOCTH ABYX HPSMBIX 1
30 3. [Tpu3HaKK MapajIeIbHOCTH ABYX MPSIMBIX 1
31 4. [Ipu3Haky napamuienbHOCTH ABYX MPSIMBIX 1
30 5 AKCHOMa napaulebHBIX MPSIMBIX. PyOeskHast KOHTpOJIbHAs 1
paboTa 1o reomMeTpun
33 6. AKCHOMa MapajlIeIbHBIX MPSMBIX 1
34 1. AKCHOMA NapaJIJIEIbHBIX IIPSIMBIX 1
35 8. AKCHOMa NIapaJuIEIbHBIX IPSAMBIX 1
36 9. AKCHOMa NIapaJuIEIbHBIX MPSAMBIX 1
37 10. Pemienue 3amay 1
38 11. Pemenue 3amay 1
39 12.  |Pemenue 3amauy 1
40 13.  [KontpompHas pabota Ne 3 1o teme «IlapayuienbHbie IpsIMBIE» 1
COOTHOIICHUSI MEXIY CTOPOHAMHU U YIIIaMH TPEYTOJIbHUKA 18
41 1. CyMMa yIJIoB TpeyroJIbHUKa 1
42 2. CyMMa yIJIoB TpeyroJIbHUKa 1
43 3. CooTHOIIEHNUSI MEXly CTOPOHAMU U yIJIaMU TPEYTOJIbHUKA 1
44 4, CoOTHOIIIEHUS MEXKTy CTOPOHAMH M YIJIaMH TPEyTOJIbHUKA 1
45 5. CoOTHOIIIEHUS MEXKTy CTOPOHAMH M YIJIaMH TPEyTOJIbHUKA 1
16 6. KonTponbHast padota Ne 4 o reme «COOTHOLIEHUS MEXTY 1
CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA)
47 7. [IpsiMmOyrosbHBIE TPEYTOIBHUKI 1
48 8. [IpssMOYyTOIBHBIE TPEYTOTBHUKH 1
49 9. [IpssMOYyTOIBHBIE TPEYTOTBHUKH 1
50 10.  [[IpsiMOyTOJBHBIE TPEYTOIBHUKA 1
51 11.  |[[locTtpoeHue TpeyTroNabHUKOB 110 TPEM dJIEMEHTaM 1
52 12.  [[ToctpoeHHE TPEYTOILHUKOB IO TPEM DIIEMEHTaM 1
53 13.  [[ToctpoeHue TPEyroJbHUKOB 10 TPEM AIIEMEHTaM 1
54 14.  [[ToctpoeHHe TPEYTOJLHUKOB 10 TPEM DIIEMEHTaM 1
55 15. Pemenue 3amay 1
56 16. Pemienue 3amay 1
57 17.  |Pemenue 3amau 1
58 18, KonTponbHas padora NeS o teme «COOTHOIIEHUS MEXAY 1
CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA)
[ToBTOpenue. Pemenne 3aqau 10
59-67 1-9. [Pemrenue 3amau 9
68 10.  [UToroBas KOHTpOJbHAS pabOTa MO TEOMETPHU 1
Bcero 68
['eomeTpust 8 kmacc
Ne Ne ypoka Yacsl
5 pasene HanmveHnoBanue pa3zaena, TeMbl ypoka P
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BPEMEHHU

[ToBTOpEeHME U crcTeMaTH3alUs Y4eOHOTO MaTepraa 2
1 1. [ToBTOpEHME Kypca reoMeTprH 7 Kilacca 1
2 2 [ToBTOpEHME Kypca reoMeTpun 7 Kilacca 1
YeTblpexyro/ibHUKM 14
3 1. MHOroyroasHUKH. BXogHast KOHTpoJIbHAs paboTa 1o TeOMEeTpHH 1
4 2. MHOTOYTOJIbHUKA 1
5 3. [TapamienorpaMM 1 Tpamemus 1
6 4, [TapamienorpaMM 1 Tpamemnus 1
7 5. [TapamienorpaMM 1 Tpamemus 1
8 6. [TapayierorpaMm U Tparerust 1
9 7. [lapasesniorpamm 1 Tpaneuust 1
10 8. [lapasesniorpamm U Tpaneuust 1
11 9. [Ipsmoyronpauk. Pom6. KBagpar. 1
12 10.  |[[Ipssmoyromnbauk. Pom6. KBagpar. 1
13 11.  ([IpsmoyronsHuk. Pom6. KBaapar. 1
14 12.  [[IpsmoyromsHuk. Pom0. KBaapar. 1
15 13.  |Pemenue 3amau 1
16 14.  |Koumponvnas paboma Ne Ino meme « HemvipexyeonvHukuy 1
Mnowaab 14
17 1. [To11a1b MHOTOYTOJTEHHAKA 1
18 2. [ 1011215 MHOTOYTOJIBHUKA 1
19 3. [Tnomaan mapajuriesorpaMMa, TpeyTroJIbHUKA U TPATICIIHN 1
20 4. [[nomaayu mapasuienorpaMMa, TpeyroJlbHUKa U Tpareuuu 1
21 S. [Inomany napajenorpamma, TpeyrojabHUKA U Tpanenun 1
22 6. [[nomanyu mapasuienorpaMma, TpeyroJibHUKa U Tparnelnnu 1
23 7. [[nomanyu napasuienorpaMma, TpeyroJlbHUKa U Tparelnnu 1
24 8. [Inomanyu mapaiienorpaMmma, TpeyrojibHUKa | Tpanenun 1
25 9. Teopema [Tudaropa. 1
26 10.  [Teopema ITudaropa 1
27 11.  [Teopema ITudaropa 1
28 12.  |Pemenue 3ama4 1
29 13.  |Pemenue 3amaq 1
30 14.  |Kommponvuas paboma Ne 2 no meme «Ilnowaowy 1
MNoaobHble TPeYronbHUKN 19
31 1. Onpenenenne no100HBIX TPEYTOJIbHUKOB 1
32 2 Onpenenenne no100HBIX TPEYroJbHUKOB. PybexHas 1
KOHTPOJIbHAs paboTa 1o TeOMETPHH
33 3. [Ipr3Haky Mo10OHBIX TPEYTOJIHHUKOB 1
34 4. [Ipr3Haky MoT0OHBIX TPEYTOJIHHUKOB 1
35 S. [Ipr3Haky M0J0OHBIX TPEYTOJIBHUKOB 1
36 6. [Tpr3HaKH TOTOOHBIX TPEYTOJILHUKOB 1
37 1. [Tpu3HaKK MOJOOHBIX TPEYTOJILHUKOB 1




38 8. [Konmponvnas paboma Ne 3 no meme «IlooobHble mpey2oibHUKU» 1
39 9 [TpuMeHeHne noJo0Hs K 10Ka3aTeIbCTBY TEOPEM H PEILICHHIO 1
3agad
40 10. [TpumeHeHne moo0us K TOKa3aTeIbCTBY TEOPEM H PEIICHHIO 1
3a1au
41 11 [TpuMeHeHre To00MS K T0KAa3aTeIbCTBY TEOPEM M PEIICHHIO 1
3agad
42 12 [TpumeHeHne o o0us K T0Ka3aTeIbCTBY TEOPEM M PEILICHHIO 1
3anay
43 13. [TpumeHeHne o o0us K T0Ka3aTeIbCTBY TEOPEM M PEIICHHIO 1
3agad
44 14, [TpuMeHeHre o 00Hs K T0KAa3aTeIbCTBY TEOPEM M PCIICHHIO 1
3agad
45 15, [TpumeHeHne o 00Hs K TOKAa3aTeIbCTBY TEOPEM H PEIICHHIO 1
3a1au
16 16. COOTHOIICHHUSI MEXKY CTOPOHAMH U YTIIAMH MIPSIMOYTOJIBLHOTO 1
TPEyTOJbHUKA
47 17 COOTHOIIEHUSI MEXKIY CTOPOHAMHU U YTIIaMH MIPSIMOYTOJIBLHOTO 1
TPEYroJbHUKA
48 18. COOTHOIICHHUST MEKIY CTOPOHAMH U YTIIAMH MTPSIMOYTOIHHOTO 1
TPEyroJbHUKA
49 19.  |Kommponvuas paboma Ne 4 no meme «Ilo0o6HbIe mpeyeonrbHUKU» 1
OKpY»KHOCTb 17
50 1. KacarenbHast K OKpY>KHOCTH 1
51 2. KacarenbHast K OKpY>KHOCTH 1
52 3. KacarenbpHast K OKpY>KHOCTH 1
53 4, [{eHTpanbHBIC U BIMCAHHBIC YTJIBI 1
54 5. [{eHTpanbHBIC U BIMCAHHBIC YTIIBI 1
55 6. LleHTpanbHbIe U BOUCAHHBIE YTJIbI 1
56 7. [{eHTpanbHbIE U BIMCAHHBIE YIJIBI 1
S7 8. UeTbIpe 3aMeyaTesIbHbIe TOUKH TPEYTOJbHUKA 1
58 9. UeThIipe 3aMeyaTebHbIE TOUKH TPEYTOJbHUKA 1
59 10.  [YersIpe 3ameyaTenbHbIC TOUKU TPEYTOJIbHUKA 1
60 11.  [BrnucanHast 1 onucaHHas OKPY>KHOCTH 1
61 12.  [BriucaHHas ¥ ONMCAaHHAS OKPYKHOCTH 1
62 13.  [BrimcaHHas 1 OnTMCaHHAs OKPY>KHOCTH 1
63 14. |BnucanHas ¥ onucaHHasi OKPY>KHOCTH 1
64 15.  |Pemenue 3amaq 1
65 16.  |Pemenue 3amau 1
66 17.  |Kommponvuas paboma Ne 5 no meme « OKpysicHOCmb» 1
[ loemopenue. Pewenue 3aoau 2
67 1. [Pewienue 3a0au 1
68 2. [lmoecosas konmponvHas paboma no 2eomempuu 1
Bcezo 68




I'eometpus 9 knace

No Yacsl
Ne ypoxa HanmeHnoBanwme pasnena, TeMbI ypoka ydebHoro
n/m | B PAACIC BpEMEHU
[ToBTOpEeHue n cucTeMaTH3anys yueOHOro MaTepuaia 2
1 1. [ToBTOpEHME Kypca reoMeTprr 7 Kilacca 1
2 2 [loBTOpEeHME Kypca reoMeTpun 7 Kiacca 1
Bekropsr 8
3 1. [Tonsatue BekTopa. BxoaHasi KOHTpOIbHAsA paboTa MO Te€OMETPUN 1
4 2. [lonsiTue BeKTOpa 1
5 3. Cno>xeHue ¥ BBIUUTaHUE BEKTOPOB 1
6 4. CnoxeHue ¥ BBIUUTaHUE BEKTOPOB 1
7 5. Cno>keHue ¥ BBIYUTAHUE BEKTOPOB 1
8 6. 'V MHOKEHHE BEeKTOpa Ha 4yucio. [IpuMeHeHne BeKTOpoB K 1
pEILIECHHIO 3a/1a4
9 7 YMHOXKEHHE BEKTOpa Ha yuciio. [IpuMeHeHne BeKTOpoB K 1
pEIIeHHIO 3a/1a4
10 8 'YMHOKEHUE BEeKTOpa Ha yucio. [[pumeHeHne BEKTOpOB K 1
peLLeHHIO 3a/1a4
Meroa kKooparHAT 10
11 1. Koopaunatel BekTopa 1
12 2. KoopauHatsl BekTopa 1
13 3. [Ipocreiimme 3a1a9u B KOOpAMHATAX 1
14 4. [Ipocreiimume 3a1a4u B KOOpAMHATAX 1
15 S. YpaBHEHHE OKPYKHOCTHU U MPSAMOI 1
16 6. YpaBHEHHE OKPYKHOCTHU U MPSMOI 1
17 7. YpaBHEHHE OKPYKHOCTH U TIPSIMOM 1
18 8. Pemenue 3amau 1
19 9. Penrenue 3amau 1
20 10.  [KontponpHas pabota Ne 1 mo Teme « MeTo KOOpIAHHATY 1
CoOTHOIIEHUSI MEKY CTOPOHAMH U YTIIIaMH TPEYTOJIbHUKA. 11
CkansipHOE IPOM3BEICHNE BEKTOPOB
21 1. CuHyC, KOCUHYC, TAHT€HC , KOTAaHT'€HC yTIiia 1
22 2. CuHyC, KOCUHYC, TAHT€HC , KOTAaHI'€HC yTIiia 1
23 3. CuHyc, KOCHHYC, TAHT€HC , KOTAHT€HC yTIIa 1
24 4 COOTHOIIEHUSI MEXKIY CTOPOHAMHU U YIJIaMH TPEYTOJIbHUKA. 1
Py06exHbI KOHTPOJIb (TECTUPOBAHUE)
25 5. COOTHOIICHUST MEKIY CTOPOHAMH U YTIIaMH TPEYTOJIbHUKA 1
26 6. COOTHOIICHNSI MEKIY CTOPOHAMH U YTIIaMH TPEYTOJIIEHUKA 1
27 7. CoOTHOILIEHUSI MEX/y CTOPOHAMU U yIJIaMU TPEyTroJIbHUKA 1
28 8. CkansipHOE TTPOU3BEICHNE BEKTOPOB. 1
29 9. CkansipHOe IPOU3BEACHNE BEKTOPOB 1
30 10. Pemenue 3amay 1




Kontponbnas padota Ne 2 mo teme «COOTHOLIEHUST MEXKTY

31 11. 1
CTOPOHAMH U YTJIAMH TPEYTOJIbHUKAY
JlmuHa OKPY>KHOCTH U ILIOHIAIb KPyTa 12
32 1. [IpaBUITEHBIE MHOTOYTOTBHUKH 1
33 5 [IpaBHUIbHBIE MHOTOYTOJIBHUKH. PyOekHast KOHTpOJIbHAs paboTa 1
110 TEOMETPHUH
34 3. [ IpaBrIIbHBIE MHOTOYTOJIBHUKH 1
35 4. [ IpaBrIIbHBIE MHOTOYTOJIBHUKH 1
36 5. JlmrHa OKPYKHOCTH M IIIOIIAb KpyTa 1
37 6. JlmrHA OKPYKHOCTH M IIIOIIAb Kpyra 1
38 7. JlTmHa OKPY>KHOCTH U TIONIA(b KPyTa 1
39 8. JlTiHa OKPY>KHOCTH U TIONIA(b KPyTa 1
40 9. Pemenwve 3amaq 1
41 10.  |Pemenwme 3amaqy 1
42 11. Pemenue 3amau 1
KonTponbHast padorta Ne 3 o reme « [{nnHa okpy’HOCTH U
43 12. [UIOINAb KPyTa 1
JIBMOKeHUS 8
44 1. IlonsaTue nBUKEHUS 1
45 2. [lonsaTHe OBIKEHUS 1
46 3. [lonsaTHe OBMKEHUS 1
47 4, [TapauienbHbII IEPEHOC U TTOBOPOT 1
48 5. [TapauienbHbII IEPEHOC U TTOBOPOT 1
49 6. [TapayIeTbHBIN TIEPeHOC U TIOBOPOT 1
50 7. Pemenwue 3ama4 1
o1 8. KonTponbHast padora Ne4 no teme « J{BU>KeHUs» 1
HauanbHble CBEJICHUS U3 CTEPEOMETPUH 8
52 1. MHoOrorpaHHMKHN 1
53 2. MHOTOrpaHHUKH 1
54 3. MHOTOrpaHHUKH 1
55 4. MHoOrorpaHHUKHN 1
56 5. Tena u moBepXHOCTHU BpaIICHUS 1
S7 6. Tena u MOBEPXHOCTH BpaICHUS 1
58 7. Tena 1 mOBEpXHOCTH BpaIICHUS 1
59 8. Tena u MOBEPXHOCTH BpAICHUS 1
60-61| 1-2. OO0 akcuoMax IIaHUMETPUH 2
[ToBTOpenue. Pemenue 3amau 7
62 1. Pemienue 3amay 1
63 2. Pemenwe 3ama4 1
64 3. Pemenwue 3amaq 1
65 4. Pemenwne 3ama4 1
66 5. Penrenue 3amau 1
67 6. Pemenwne 3amna4y 1
68 1. VToroBasi KOHTpOJIbHAsA pabOTa MO TEOMETPUU 1

Bcero

(o2}
o




Bcero 3a Tpu rona 510 gyacos

1 351ech u nanee — pacro3HaBaTh KOHKPETHBIE IPUMEPBI OOLTMX MOHATHHA MO XapaKTePHBIM
IIPU3HAKaM, BBIIIOJIHATH JEHCTBHS B COOTBETCTBHH C ONPEACICHUEM U TPOCTEHIIINMHU
CBOWCTBAaMH MOHATUH, KOHKPETU3UPOBATH IPUMEPAMH OOIIHE TOHATHSI.

2 3J1ech U Janee — 3HATh OIIPEEIICHUE MTOHATHUS, YMETD IIOACHATH €r0 CMBICI, YMETh
UCIIOJIB30BATh ITOHATUE U €TI0 CBOMCTBA IIPU IIPOBEICHUH PACCyKICHHUN, 1OKA3aTeIIbCTB,
pEILICHUY 3aay.

® 311ech U anee — 3HATH OIIpEIEIICHUE TIOHATHS, 3HAaTh U YMETh JI0Ka3bIBaTh CBOMCTBA
(IpU3HAKK, €CJIM OHU €CTh) MOHSTHUS, XapaKTEPU30BaTh CBSI3U C APYTUMH TOHATUAMM,
IIPEACTABIISIA OJTHO IIOHATHE KaK YacTh LEJIOCTHOIO KOMIUIEKCA, UCIIOJb30BaTh IIOHATHE U €r0
CBOICTBA IIpU MPOBEACHUN PACCYKICHUH, T0KA3aTEIbCTB, PELICHUH 3a1a4.
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